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SCIENCE 
EDUCATION 


SCALE 


32- TABLET CHAIRS 


For the past several years there have been increasing rumbles of a new 
direction in science teaching, which will open new vistas for a properly- 
trained teacher in a properly-planned room. 


Sheldon has been keenly aware of this new trend. We have watched it 
in successful practice and thoroughly explored the program with expert 
proponents. In consultation with leading teachers and administrators, we 
have carried out our own research program aimed at a clear analysis of new 
needs in both furniture design and room planning. 

The result is a thorough grasp of essentials which we can express in 


fundamental simplicity — basic furniture units and a basic room plan. Out 
of the elements of this basic room plan we are prepared to fill any require- 


ments you have in new total-experience science rooms — or to increase the 
effectiveness of your present setup. We invite your questions. 


Send for the new Sheldon brochure 
entitled: “Sheldon and the New Di- 
rection in Science E. H. SHELDON EQUIPMENT co. 
teachers, administrators and archi- 

tects. It will inform about this im- MUSKEGON 4 MICHIGAN ‘ 
portant new development. 


Educationally-Correct for 


: HIGH-SCHOOL SCIENCE ROOMS, SHOPS, ARTS-AND-CRAFTS STUDIOS AND HOMEMAKING ROOMS 


Please mention THE SciENCE TEACHER when you write. 
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teaching microscope: 
AO OFFER S Tw 


No. 66 


Recommended 
where electrical 
outlets are NOT 
available. 


No. 78 


Recommended 
where electrical 
outlets are 
available. 


Convenient styling and standard Modern in appearance and mechani- 
design make up the No. 66 Student Micro- cally streamlined for efficient student 
scope. All the performance features of more operation, the No. 78 Scholar’s Microscope 
advanced microscopes are built into the is unprecedented for effective teaching. 
No. 66 including: It has: 
A fine adjustment with full 9-turn excursion. Simplified adjust ts to reduce instruction time. 


Durable all metal parts. Low over-all height for comfortable posture. 

Quality optics with a wide range of magnifications. Reversed arm for clear view of stage, slides, objectives. 
trol ch lide. 

Inclination joint for tilting to a comfortable angle. 

Locked-in optics to prevent loss or damage. 

Substage mirror for utilization of any light source. 

. Safety stop to eliminate slide breakage. 

While initial cost is slightly higher than 


lowest cost microscopes, over a period of 
years the sturdy long-wearing No. 66 will These are just a few of the No. 78’s features 
actually save you money through low main- that have revolutionized science teaching. 
tenance costs. Invest in the future with a For more complete information return the 
No. 66. Write for detailed information. coupon below. 
4 22 8 22 222222282 622268053 
Dept. 95} 
mai. coupon /\merican Uptical 
1 
0 AO No. 78 Microscope ! 
H Please send me free literature on: AO No. 66 Mi 
§ Signed 
Address 


Please mention Tue Science TEACHER when you write. 
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BOLTING 
VOICES 
TOGETHER 


Adjusting casing over splice in polyethy- 
lene cable. Edges and ends are sealed 
with a new Butyl rubber compound that 
won't harden, dry out or lose adhesion 
even in extreme heat or cold. 


More than ever, light, flexible polyethylene sheathed cable 
developed by Bell Telephone Laboratories is providing 
speedy answers to the demand for more telephone service. 


But at thousands of splices, the sheath must be thor- 
oughly sealed against moisture. Laboratories engineers 
developed a protective casing which is quickly and simply 
bolted in place. The edges and ends of the casing are 
permanently sealed with a new compound developed by 
Laboratories rubber chemists. 


CLOSED CASING IN PLACE 
Now, economical polyethylene cable can be installed 


much faster and at lower cost. Here is another example 


of how Bell Laboratories cuitinually finds ways to keep 


telephone service high in quality, while the cost stays low. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting, for continued improvements and economies in telephone service. 
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a HEATH text is your BEST text... 


ADVENTURES 


with 


Animals and Plants 


A GENERAL BIOLOGY 


by Kroeber and Wolff 


TEACHERS — 
this book provides you with: 


A complete program adaptable to any high school course in biology. 

Flexible and sound organization—text divided into ten units with each 
unit in the form of a general statement—two to five problems in the 
form of a question for each unit—forty-one problems in all, with some 
problems marked “optional”. 

A list of review questions included at the end of each problem and arranged 
in order of subject matter presentation. 

Use of inductive teaching method, with a wealth of examples. 

Easy-to-read style with a minimum of scientific terminology—new terms 
italicized—phonetic pronunciation used for new and difficult words. 

A list of suggested individual and class activities with a further activities 
list for the more advanced students. 

Numerous well-chosen illustrations that are a definite complement to 
the text. 


A classified list of books, films, pictures, and pamphlets at the back of 
the book. 


Write to the nearest 

HEATH OFFICE for more 

information about 

Heath Science texts. ip 


D.C. HEATH 


and (Company 


Home OFFrice: BOSTON 


Please mention THe ScreENCE TEACHER when you write. 


Saces OFFICES: NEW YORK CHICAGO SAN FRANCISCO ATLANTA DALLAS 
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THIS MONTH’S COVER . . . portrays a view of 
the Chicago skyline as seen looking west and north 
across Grant Park. The implication, of course, is that 
this and many other attractions will greet your eyes 
when you attend the second national convention of 
NSTA in Chicago, April 1-3. Convention highlights 
and pictures of many of the participants will be found 
on pages 76-78. Kaufmann & Fabry Photo. 


Re-TIRED OR RE-CAPPED? 


In the mechanical world retiring is a replacement. 
The old are removed and others, usually new, take their 
places. Those removed commonly go to the junk pile; 
are rarely reused. Recapping is something else. The 
operator scans the wheels and returns with the deci- 
sion, “There’s still service in those old casings. Re- 
capping'll make them good for another ten thousand 
miles.” 

As the writer, year after year, reads the report of 
his teacher friends stepping aside, i. e. retiring, so that 
replacements may take up their duties, he has often 
wondered if “recapping” might not have been a more 
creditable and efficient program for all concerned. He 
often experiences an up-surge of impatience as he hears 
the lament, becoming increasingly vocal, about science 
teacher shortage and manpower shortage for the tech- 
nological expansion with its inescapable insistance that 
only scientifically trained need apply. In a mood of 
pessimism he sometimes thinks, inaudibly, ‘‘We junk 
the experienced at one end and mushroom the novices 
by reduced training programs at the other.” To add 
further chaos to confusion the potential engineer or 
scientist is pulled out of the program for his share of 
army service. Isn't it about time that our “operators” 
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stand aside to see if some of the “old casings” can’t be 
“recapped for another ten thousand”? 

No doubt there are many of the three-score-five’s who, 
in the language of the wife of one of them, “find free- 
dom from the classroom a great relief.” On the other 
hand there are surely many “refugees from the rolls 
of those with marketable services” who will join the 
writer in saying, “I never, even at the last, considered 
mutiny to my classroom.” 

In 1952 (according to Federal Fact Book on Aging) 
only fourteen per cent of the thirteen million men and 
women aged 65 or over were unable to work. Whether 
the per cent of teachers in that group would be more 
or less is not stated. Certainly if provision were made 
for part time service there is a very sizeable reservoir 
of teacher-reserves from which to draw. 

This writer is not under any delusion that what is 
here said will make any difference with his status. He 
is optimistic enough, however, to believe that the next 
generation may do something about it if they will 
tackle the problem in the same objective fashion they 
use in serving the young people who come to their 
classrooms. 

To illustrate: When a high school student applies for 
admission for college registration he is subjected to a 
rather thorough inventory. That provides for an assess- 
ment of each individual’s interests, preparation, and 
abilities in relation to the program which he proposes 
to follow. If his English is faulty, he is advised to 
defer his foreign language; if his mathematics has 
tripped him, he may be required to detour a course 
in physics. In other words his acceptance for place- 
ment in the college population is conditioned by both 
his skills and his deficiencies. What those bases of 
assignment were was not decided upon by a_behind- 
doors dean-adviser conference with the student on the 
outside. That information came through objective tests 
scored and tabulated by machines. Chronological age 
was not a determining consideration in the approved 
program. 

In contrast with the above plan for entering a col- 
lege, what is the procedure by which one of its teach- 
ers is “promoted” from its service? The first con- 
sideration is, ‘How old, chronologically, have you be- 
come?” Next, what does your dean, department chair- 
man, and maybe the chairman of the committee on re- 
tirement think should be done for you? You who are 
most concerned are ‘“‘not in” on any of this. 

A freshman’s protest over adviser placement would 
be answered, “All this that the college may render its 
maximum service.” If asked to do so, that adviser 
would produce factual itemized test ratings as justifica- 
tion for what the student might consider irregulari- 
ties in his assignment. What would result if a re- 
assigned faculty member were to ask for an autopsy? 
The first response, no doubt, would be, “You know 
there is a rule set up by our college trustees?” If that 
doesn’t satisfy, “You are X years old, are you not?” 
If the “professor” is one of that semi-incorrigible sort 


(Please continue on page 104) 
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THE SCIENCE TEACHER 


The Journal of the National Science Teachers Asso- 
ciation, published by the Association, 1201 Sixteenth 
Street, N. W., Washington 6, D. C. Membership 
dues, including publications and services, $4 regular; 
$6 sustaining; $2 student (of each, $1.50 is for Journal 
subscription). Single copies, 50¢. Published in Feb- 
ruary, March, April, September, October, and Novem- 
ber. Editorial and Executive Offices, 1201 Sixteenth 
Street, N. W., Washington 6, D. C. Copyright, 1954, 
by the National Science Teachers Association. En- 
tered as second-class matter at the Post Office at 
Washington, D. C., under the Act of March 3, 1879. 
Acceptance for mailing at Special rate of postage pro- 
vided for in the Act of February 28, 1925, embodied 
in paragraph (d), Section 34.40 P. L. & R. of 1948. 


OFFICERS OF THE ASSOCIATION 


Charlotte L. Grant, President, Oak Park and River Forest High 
School, Oak Park, Illinois 

Harold E. Wise, Retiring President, University of Nebraska, 
Lincoln 8, Nebraska 

Walter S. Lapp, President-Elect, Overbrook High School, Phila- 
delphia, Pennsylvania 

Zachariah Subarsky, Secretary, Bronx High School of Science, 
New York 53, New York 

John S$. Richardson, Treasurer, Ohio State University, Columbus, 
Ohio 

Robert H. Carleton, Executive Secretary, 1201 Sixteenth Street, 
N. W., Washington 6, D. C. 


MEMBERSHIP 


The membership year coincides with the calendar year. New 
entries during the fall months extend through the following 
colendar year. Library and elementary school subscriptions coin- 


cide with the school year or run for one year from date of entry. 


Active Membership $4.00 
Sustaining Membership $6.00 
Student Membership $2.00 
Library Subscription $5.00 
Elementary School Subscription* $5.00 
Life Membership $100.00 


(payable in annual installmeats of $10.00) 


* Includes the Elementary School Science Bulletin in quantity lots. 


Coming 
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@ A Laboratory Activity in Astronomy 
© Student Evaluation of Teaching in Biology 


@ Symposium—"The First Week of School in 
Science” 
@ Elementary Science Cooperative Activities 


April issue of The Science Teacher 


March 1954 


A great temptation arose when Dick Lape sent me all 
“the dope” on the nominees chosen by his committee for 
vacancies among officers and directors for 1954-55. The 
training, experiences, competencies, and range of services 
displayed by these teachers makes one proud to be asso- 
ciated as a colleague. My temptation was to try to write 
a story that might help refute the distorted tirades that 
have been offered as commentaries on teachers and the 
schools, such as those appearing recently in The American 
Magazine and Colliers. On second thought, however, I 
decided that I could better serve NSTA and education 
in general by turning my time and energy to other matters 
and by giving these articles the treatment they merit— 
passing attention as amusing reading soon to be forgotten. 
I can’t help but wish, however, that these self-appointed, 
expert critics of the schools (who often admit that they 
haven’t been in or close to a high school for x years) would 
teke even a week out of their busy programs and live the 
life of a teacher in a modern high school that is attempting 
to provide the maximum in functional education for all the 
children of all the people! 

This matter of membership promotion and retention is 
one of taking three steps forward and two backward—not 
only in NSTA but in other comparable groups, I find. This 
is the time of year when NSTA’s Governing Rules, estab- 
lished by the Board of Directors, require us to drop from 
our mailing roll members who have not renewed by pay- 
ment of dues for 1954 (the membership year is the calendar 
year). If past history repeats, we will have to drop about 
900 names. Meanwhile, through the efforts of our national 
membership chairman and his committee and some two 
hundred state and area directors we will have added perhaps 
1500 new members to our roster. The drop-outs are difficult 
to explain. Certainly it is not for lack of tangible services; 
certainly it is not for lack of a dynamic policy and program 
for the advancement of science teaching. Perhaps it is 
because we science teachers are still learning that “in unity 
there is strength” and that all of us owe some little obliga- 
tion to support and help advance the profession in which 
we are engaged. Perhaps we need to be reminded of this 
from time to time. Will you help “the cause,” perhaps by 
reviewing NSTA Activities and FSA Activities in a few 
recent issues of The Science Teacher, and then carrying the 
story to your colleagues and friends in science teaching ? 

In case anyone needs reminding—send your advance reg- 
istrations for the Chicago convention to the NSTA office; 
send your hotel reservation requests directly to the Morri- 
son Hotel in Chicago. As of this writing, we have received 
nearly 100 advance reservation forms. This puts us well 
ahead of the response for Pittsburgh last year. This fact, 
plus other “straws in the wind,” indicate a convention 
attendance of around 1000 persons! 


+. 
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For EASIER, FASTER TEACHING... 
BETTER UNDERSTANDING 


In today’s overcrowded science classes these three low-cost visual aids give every 
student the full advantage of your instruction. Exclusive Bausch & Lomb features 
provide today’s brightest, most detailed images...offer the widest range of practical 
use. Use them to help your students learn better . . . by helping them see better. 


B&L MODEL LRM BALOPTICON PROJECTOR 


Unequalled versatility. Pro- 
jects large, clearly detailed 
images of slides and opaque 
objects, specimens, printed 


Projects: 
OPAQUE OBJECTS 
SLIDES e BOOKS 


matter, photographs .. . your SPECIMENS e CHARTS 
imagination sets its only 
limits! Catalog E-11. PRINTED MATERIAL 


PICTURES 


B&L MICROSCOPE 


Full standard size throughout! SEPARATE 
Pre-focusing gage, saves time. COARSE AND FINE 
Superb resolution, flat fields, 
with achromatically corrected FOCUSING 
10X and 43X objectives. More * 
teaching advantages than any INTERCHANGEABLE 
other student microscope, at 

ILLUMINATOR AND 


any price. Catalog D-185. 


B&L TRIPLE-PURPOSE MICRO-PROJECTOR 


MIRROR 


Projects permanently p jects: 
mounted specimens, or live 
screen, for class viewing, or 
directly on sketch pad for IMAGES for TRACING 


drawing or tracing. Catalog E-10. 


LIVE SPECIMENS 


WRITE for demonstration 
and literature. Bausch & Lomb 
Optical Co., 78027 St. Paul St., 
Rochester 2, N. Y. 
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ROBERT H. CARLETON Editor 
MARY E. BATISTE Assistant 
FRANCES ANN KEEFAUVER — Subscriptioris 


Advisory Board 


MISS ARCHIE J. MAC LEAN, (1955), 
CHAIRMAN 
PAUL BLACKWOOD (1956 
MARJORIE CAMPBELL (1954) 
HARLOTTE L. GRANT (1954) 
LOUIS PANUSH (1955) 


T Al 
FLE HER WATSON 


Articles published in THE SCIENCE TEACHER 
are the expressions of the writers. They are 
not a statement of policy of the Association 
or the Magazine Advisory Board 


The National Science Teachers Association 
is a department of the National Education 
Association and an affiliate of the American 
Association for the Advancement of Science 
Established in 1895 as the NEA Department 
of Science Instruction and later expanded as 
the American Council of Science Teachers, it 
merged with the American Science Teachers 
Association and reorganized in 1944 to form 
the present Association 
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PHYSIOLOGY, HEALTH, HYGIENE, 
| SAFETY and FIRST AID 
er 600 Illustrations in 


Charts 1 to 21 
are edited by 


Dr. A. J. Carlson, Emeritus Professor of 
Physiology, University of Chicago. 


Charts 22 to 30 
by eminent specialists in the fields of 
health, hygiene, safety and first-aid 


Original method of presentation with inter- 
est as primary motive. 


Not Technical—body functions and proper 
body care is underlying theme. 


Self-teaching—brief explanations on each 
chart explain drawings without need of refer- 
ence to texts. 


Color differentiation clarifies body processes 
as well as emphasizing most important facts. 


TITLES OF THE 30 CHARTS 


THE CELL, 28 illustrations. 


100 
T3AZM CHEMISTRY IN PHYSIOLOGY, 20 illustrations. 
70 PHYSICAL CHEMISTRY IN PHYSIOLOGY, 22 illustra- 
tons. 
CELL FUNCTIONS, 24 illustrations. 
D L a BLOOD, (5 illustrations. 
WHITE BLOOD CELLS, iliuetrations 
LFaAPCwW CIRCULATION OF BLOOD, 8 illustrations. 
BLOOD FLOW AND PRESSURE, 20 illustrations 
cuLaTrnm RESPIRATION, 21 illustrations. ‘ 
30 SOME BREATHING ACTIONS, (6 illustrations. 
THE ALIMENTARY CANAL, 9 illustrations. tif 
PRATPF320udD3 THE STORY OF FOODS IN THE BODY, 26 illustrations. ily- 
20 THE ACTION OF MUSCLE AND NERVE, {I illustrations. 
MECHANISMS OF CORRELATION, (3 illustrations. tens 
VISION, 25 illustrations. 
SENSORY MECHANISMS. Part 11, 25 illustrations. infor 
GLANDS OF INTERNAL SECRETION, (2 illustrations. ? 
REPRODUCTION AND EARLY DEVELOPMENT, 23 il- “mir 
ustrations. 
wi BODY DEFENSE AGAINST DISEASE, 30 illustrations. N fi 
HEALTHFUL LIVING, 48 illustrations. 
- FOODS AND DIET, 2i illustrations. 
BACTERIA AND PARASITES, 26 illustrations. Serio 
a MAJOR MALADIES, 20 illustrations. 
] COMMUNITY HEALTH, 35 illustrations. U 
DRUGS AND MEDICINES, 29 illustrations. 
No. 17—Vision of set No. 7050 FIRST AID, 37 illustrations. : rece} 
Large size—29 x 42 inches, yet convenient to handle. . ’ int 
TEACHERS’ MANUAL furnished with set “ay 
contains 128 pages of factual material, includ- the > 
No. 7050. PHYSIOLOGY CHARTS, set of 30, experiments 
in colors, in a metal charthead on rin 
portable tripod, with manual... .$37.50 Write for circular. ah 
coul 
M. WELCH SCIENTIFIC COMPANY - 
4 DIVISION OF W.. M. WELCH MANUFACTURING COMPANY : a 
ESTABLISHED 1880 
SEDGWICK STREET, DEPT. T CHICAGO 10, ILLINOIS, U.S.A. tran. 
Marc 
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COLOR TELEVISION 


survey for science teachers 


By ROBERT STOLLBERG 


of communication. 


This article is intended to help science teachers keep abreast of some of the latest developments in 
color television, as well as conventional black-and-white television. It is specifically written for teachers 
without thorough technical backgrounds. No electronics circuits are on these pages, and no mathematics 
beyond elementary arithmetic is involved. The writer attempts to answer some of the how’s and why’s 
of television, particularly those which are apt to come up in science classes. In the closing paragraphs 
he takes a hesitant peek into the possible future of this fascinating, new development in the science 


Color television involves the application of several fields of science and mathematics. Electricity 
and electronics are represented, of course, as are the physical characteristics of light and color. The 
physiology of the human eye, particularly in relation to flicker, and color perception are also involved. 
Mathematics, from simple arithmetic to the most complex and abstract concepts, abounds. Among the 
less technical fields, literature, the arts, psychology, and human relationships are involved in this medium 
of communication. Because of this wide diversification of subject-matter in color TV, it is sure to be 
a frequent as well as valuable topic in public schools, particularly in science classes. 

The author, Dr. Robert Stollberg, is Associate Professor of Science and Education at San Francisco 
State College, California. He is a member of the NSTA Board of Directors. His “pedigree” is given 
on page 86, where he is offered as a candidate for President-Elect of the Association for 1954-55. 


IGH school boys and girls have a reliable habit 
H of keeping up with spectacular achievements 
in science. Typical science teachers will tes- 
tify—perhaps wearily—that their students are in- 
tensely interested—and sometimes surprisingly well- 
informed—about such developments as space travel, 
“miracle drugs”, and nuclear-powered submarines. 
A few teachers even deplore such curiosity as a 
serious nuisance—it keeps them “‘off the subject”! 
Unfortunately, many teachers are embarrassed 
by their lack of knowledge along the lines of these 
recent advances. This feeling should not degenerate 
into a guilt complex, however. No one—not even 
the science teacher!—should be expected to know 
everything. If real mastery of subject-matter were 
the characteristic of a good instructor, none of us 
could even approach the mark. A better criterion 
of quality is one’s willingness to admit his lack of 
information, and his interest and ability in finding 
what he wants to know. 
In view of the recent official approval and actual 
transmission of color television, it appears that many 
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student inquiries will be aimed in this direction for 
some time to come. Here, all but the most unusually 
prepared science teacher will find himself far beyond 
his depth. Most of us will be painfully reminded 
that we know precious little about black-and-white 
TV, to say nothing of the latest advances in the 
field of color. 

If the teacher is commendably energetic and seeks 
the information which he and his students need, he 
is thwarted at nearly every turn. Technical infor- 
mation in TV is complicated. Most articles written 
by competent television engineers assume a back- 
ground in electronics and mathematics far beyond 
that of the typical high school teacher. On the 
other hand, the readable, popularized articles on 
color TV are often too superficial to provide answers 
to typical “how and why” questions. Unfortunately, 
some of the writers of semi-technical materials are 
themselves technically uninformed. As a result, 
their comments may deviate from the facts. Need- 
less to say, high school science texts are silent on 
the latest developments in this field. 
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What America’s science teachers need is a good 
“non-technical treatment of the technical aspects 
of color television!”’ 

It is not surprising to find that even a modest 
understanding of color TV requires more than a 
nodding acquaintance with black-and-white tele- 
vision—more than most of us have. With this in 
mind, this inquiry into color television begins with 
a summary of certain pertinent aspects of conven- 
tional television. 


The Formation of a Television Picture (1) 


Most TV viewers know that the picture on their 
screen is made up of many horizontal lines. What 
they often do not realize is that each line is traced 
out by a moving spot of light. Each complete pic- 
ture is made up of 525 horizontal lines—and there 
are 30 complete pictures every second. This means 
that the travelling spot on the TV screen makes 
15,750 complete trips from left to right every sec- 
ond—a busy little spot indeed! 

This spot of light is produced by a beam of elec- 
trons inside the picture tube. When electrons strike 
the chemicals (phosphors) on the inside surface 
of the screen, light is produced. The brightness of 
the spot is controlled by the intensity of the electron 
beam. And the beam intensity is controlled by a 
voltage on the grid of the picture tube—which is 
really a special-purpose vacuum tube. The nature 
of the picture on the TV screen is determined, then, 
by the pattern of voltage changes on the grid of the 
picture tube. This pattern of voltage changes is 
called the picture signal (video signal). 

For a simple picture—one with a few large areas 
of light and darkness—the video signal does not 
fluctuate very rapidly. For example, an ordinary 
checkerboard, like that in Fig. 1, has four light and 


FIGURE 1 


When a moving spot of light goes across this pattern—say from 

L to R, it becomes dark four times and light four times. This 

amounts to four complete cycles of fluctuation for each horizonal 

scanning motion. But most TV images are much more detailed 
than this checkerboard. 
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FIGURE 2 


The upper figure represents a sample of an audio signal—a few 

vibrations of one syllable, for example. The center figure repre- 

sents an unmodulated radio-frequency carrier wave. The lower 

figure shows how the carrier wave is modulated in accordance 

with the pattern of the audio signal. Note how the amplitude 

of the carrier wave has been modulated at both its upper and 
lower crests. 


four dark patches as it is scanned from left to 
right. The corresponding video signal would evi- 
dently have four complete cycles of fluctuation for 
each line. This would make 4x 15,750=63,000 
cycles per second. But most pictures are far more 
complex than this. A real problem would be pre- 
sented by a distant picket fence or a herd of zebra! 
The more fine detail there is to be reproduced ina 
TV picture, the higher the video frequency must 
be. Tests have shown that for optimum resolution 
of TV pictures, the video signal should have a 
frequency of essentially 4 million cycles (mega: 
cycles) per second. The achievement of this stem 


standard is one of the major technical problems in | 
In practice, many receivers and some | 
transmitters fall considerably short of this perform: > 


television. 


ance. 


The Transmission of the TV Signal (2) 


A video signal can be transmitted over electric 


wires if their characteristics are such that they wil 
pass signals whose frequency is up to 4 megacycles}” 
But commercial television involves} 


per second. 
broadcasting the signals—sending them over electro 
magnetic waves. For TV purposes, these trans 
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mitted waves are from a few dozen megacycles to a 
few hundred megacycles per second. The problem, 
then, is to superimpose the video signal on the much 
higher telecast frequency. This process is called 
modulation. 

A corresponding situation exists in the standard 
broadcast band of commercial radio. In the case 
of WGN, Chicago, the broadcast (carrier) frequency 
is 720 thousand cycles (kilocycles) per second. The 
sound (audio) signal is modulated on this carrier 
wave. Actually, the strength (amplitude) of the 
carrier wave is varied in a pattern corresponding to 
the audio signal, as in Figure 2. Hence this system 
is known as amplitude modulation (AM). 

Some of the very important consequences of am- 
plitude modulation are not recognized by many 
people. In Figure 3a, for example, it is assumed 
that an audio signal is modulated on a 720 kilocycle 
carrier wave. In the resulting modulated wave, 
there are frequencies of not only 720 kc, but also of 
722 kc and 718 kc. These are respectively the sum 
and difference of the carrier and the audio frequen- 
cies. This situation is analagous to the formation 
of beats when two musical tones are sounded to- 
gether. 

Thus it is evident that an amplitude modulated 
signal requires certain ‘‘space”’ in the broadcast spec- 
trum. The higher the frequency of the modulating 
signal, the wider the band of broadcast frequencies 
required. Commercial AM stations are restricted 
by Federal law to broadcasting audio frequencies 
of 5000 cycles per second or less. Even so, the band 


carrier wave 


upper sideband 


lower sideband 


710 715 718720722 725 730 
FIGURE 3a 


710 
FIGURE 3b 


Figure 3a shows the location of two sideband frequencies when 

an audio signal of 2,000 cycles is modulated on a carrier wave 

of 720 kc. Figure 3b shows the extent of frequencies involved 

when audio signals up to 5,000 cycles are modulated on a 

720 ke carrier. The crosshatched area is the upper side-band; 
the stippled area is the lower side-band. 
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of frequencies needed is 10,000 cycles per second 
wide, as shown in Figure 3b. The “spaces” above 
and below the carrier wave are referred to as upper 
and lower side bands. It is important to realize that 
the circuits of the transmitter and the receiver must 
be able to handle this band of frequencies if all audio 
notes up to 5,000 cycles per second are to be heard. 
Also note that a radio receiver tuned to—say— 
WGN does not receive only 720 kc; rather it re- 
ceives a band of frequencies centered around 720 kc. 

The video signal of television is amplitude modu- 
lated on its carrier wave. But since the video 
frequency goes up to 4.0 megacycles per second 
(mc), the band of frequencies required appears to 
be 8 mc wide! Naturally, the wider the band of 
frequencies needed by a single TV telecast, the 
fewer different channels can be fitted into those 
parts of the electro-magnetic spectrum assigned to 
television. Everybody seems to want many TV 
channels—yet they also want their pictures to have 
good detail—i.e. have high frequency video signals. 
Some means of reconciling the conflict between 
these two desires is very much in order. 


The Black-and-White Television Channel (3) 


The total band of frequencies now allotted to a 
TV signal is just six megacycles wide. For ex- 
ample, channel 2, no matter where it is located, 
operates between 54 and 60 megacycles per second. 
Figures 4a and 4b show how the 8 mc band de- 
scribed above has been compressed to less than 6 
mc. The first of these illustrations shows a carrier 
with two 4 mc side bands. For convenience, the 
carrier wave is referred to as having a frequency 
of zero. In Figure 4b the lower side band is shown 
as being severely suppressed, but not eliminated 
altogether. The upper side band permits trans- 
mission of video signals up to 4 mc. This system 
of transmission is known as “vestigial-side band” 
operation. 

The audio signal of a TV program is modulated 
on another carrier 4.5 mc above the video carrier, 
as shown in Figure 4b. This is done by frequency 
modulation (FM). In this system it is the fre- 
quency of the carrier wave rather than its amplitude 
which fluctuates in the pattern of the audio signal. 
In television, the audio side bands extend about 
50 ke on either side of their carrier. Notice that 
there is some “spare space’ between the video and 
audio signals; this keeps them from interfering 
with each other. Another “guard space’ above the 
audio signal helps minimize interference from the 
next higher TV channel. 

When a television set is tuned to—say—channel 
2, its circuits receive the whole band of frequencies 
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Figure 4a illustrates how a 4 mc video signal amp‘itude modulated 
on a carrier wave might be expected to occupy an 8 mc band- 
width. In Figure 4b the lower side-band is partia.ly suppressed. 
4.5 mc above the video carrier is the audio carrier, which is 
frequency modulated. The shaded areas on either side indicate 
the spread of its side-bands. The upper limit of the entire 6 mz 
band is at 4.75 mc above the video carrier. Numbers at the 
bottom indicate how this 6 mc band is located in the frequency 
range of channel 2. 


between 54 and 60 mc. The video circuits receive 
the carrier at 55.25 mc and its amplitude modulated 
side bands. At the same time the audio circuits 
receive the carrier at 59.75 mc and its frequency 
modulated side bands. Under proper conditions, 
all signals below 54 mc and above 60 mc are re- 
jected by the selective circuits of the receiver. 

The chart below shows the frequency allocations 
for the twelve “standard” TV channels: 


Channel Frequency Channel Frequency 


7 174-180 mc 
54-60 mc 8 180-186 mc 

en 3 60-66 mc upper 9 186-192 mc - 
band) 4 me 4 192-198 me 
5 76-82 mc 11 198-204 mc 
6 82-88 mc 12 204-210 mc 
13 210-216 me 


’ Channel 1 (at 44-50 mc in the early days of tele- 
vision) was abandoned and the frequencies turned 
over to other mediums of communication. The 
standard commercial FM band is just above the 
lower TV band, occupying the frequency range 
from 88-108 mc. 

More recently 69 more TV channels have been 
authorized for service. 
ultra-high-frequency radiation, and are known as 
U.H.F. channels. Channel 14 is in the band from 
470-476 mc. Successively higher channels are in 
progressively higher 6 mc bands, with channel 83 
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These are in the range of’ 


from 884-890 mc. The disposition of the 6 mc band 
width for the UHF channels is as shown in Figure 
4b. 


Early Developments in Color TV (4) 


There are many possible systems of televising col- 
ored pictures. These have been understood in prin. 
ciple for a long time—most of them antedate com- 
mercial black-and-white TV. Each of them has 
considerable in common with the more familiar 
systems of color printing and color photography, 

Proposed systems of color television have almost 
always involved the synthesis of a color image from 
components in each of three primary colors. These 
three are certain specified shades of red, blue, and 
green, commonly referred to as ‘physicists’ primary 
colors”. These differ from “artists’ primary colors” 
—red, blue, and yellow. In the former case, colors 
are combined additively. But in the case of pig- 
ments, which are really like light filters, colors are 
combined subtractively. As an illustration of the 
difference, red and green pigments combined (sub- 
tractively) produce a muddy brownish color. But 
red and green lights combined (additively) produce 
yellow! Since a colored TV image is produced by 
additive combination of colored light, the physicists’ 
primary colors are used. These are shown in the 
simplified diagram of Figure 5. 

One simple way of producing color television 
would be to use three separate TV cameras, one for 
each primary color. The corresponding video sig- 
nals could be sent on three channels and received on 
a triple receiver with three screens of appropriate 
color. When these three image components were 


RED cyan 


FIGURE 5 


In this simple physicists’ color wheel, three primary colors are 
shown in large circles. Any two primary colors when mixed in 
proper proportions produce the complementary color between 
them on the wheel. The secondary color OPPOSITE a primary 
color is complementary to it. A primary color mixed in proper 
proportions with its own complementary color produces white. 
All three primary colors properly combined produce white. All 
three secondary colors properly combined produce white. 
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combined, the result would be color TV. The sys- 
tem is sound in principle, but not in practice. Its 
chief drawback is that it uses up three precious tele- 
vision channels for a single program! 

Faced with the apparent need of confining the 
color signal to a single 6 mc channel, engineers 
resorted to various kinds of sequential systems. This 
involves sending a little bit of each of the primary 
colors in rapid sequence. If the sequence is rapid 
enough, human persistence of vision integrates it 
into a steady, natural-color image. During the 
1940’s three kinds of sequential color TV systems 
were developed by independent groups. One of 
these sent a field of one color followed by a field 
of the next, and so on. A second employed a se- 
quence of colored lines, while a third transmitted a 
sequence of colored dots. Respectively these came 
to be known as the field-sequential, the line-sequen- 
tial, and the dot-sequential systems for color TV. 

The system which received the most public atten- 
tion was the field-sequential system proposed by the 
Columbia Broadcasting System. In the most com- 
mon version of this, the sequence of colored fields 
were picked up by a modified black-and-white re- 
ceiver. Color separation of the recurring images 
was accomplished by a rapidly whirling colored disk 
placed just in front of the picture tube. ‘This disk 
had sectors of the three colors. Its rotation was 
synchronized so that a red filter was in position 
while the field corresponding to red was on the 
screen, a green filter for the green image, and so on. 

The Federal Communications Commission (FCC) 
gave this system its official blessing on October 10, 
1950, whereupon many people thought the age of 
color TV had arrived. But two circumstances oper- 
ated to obstruct rapid manufacture of field-sequen- 
tial TV transmitting and receiving equipment. One 
of these was the period of shortages brought on by 
the war in Korea. This resulted in government 
“freezes” in many branches of industry—television 
included. 

The other reason for lack of enthusiastic accept- 
ance of field-sequential color TV by industry and 
the public was that many TV technical authorities 
simply did not approve of it. Some disliked the 
rapidly whirling disk and reduced screen size (al- 
though these could readily be eliminated in the 
present state of the art). Others did not like the 
fact that the field sequential system demanded 
fewer lines per frame (405 rather than 525); this 
meant considerably lower definition of fine picture 
detail. 

But most of all, coolness toward the CBS field- 
sequential system stemmed from the fact that it 
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was not compatible with the established system of 
black-and-white (monochrome) television. 


The Significance of Television Compatibility (5) 


It appears that the heavy majority of people in 
the television industry as well as the public want 
a color TV system which is compatible or “harmoni- 
ous” with the existing monochrome system. Stated 
in another way, they want color TV which can be 
received in black and white on the approximately 
30 million existing conventional television receivers. 
No modification of any kind should be necessary to 
use monochrome sets for color (multichrome) sig- 
nals, and the quality of such compatible reception 
should be comparable to that of the best black-and- 
white reception. It is desirable that good black- 
and-white reception of monochrome signals also 
be possible with color TV receivers. 

This attitude stems from the conviction that any 
move which would render existing monochrome TV 
even partially obsolete would be bad for the public, 
and hence bad for the industry as well. Many ob- 
servers consider this a fine example of ‘“‘enlightened 
self-interest” on the part of the television industry. 

The CBS field-sequential multichrome TV system 
is not compatible with conventional monochrome 
television. This results largely from the fact that 
the number of lines per frame, the scanning rate, 
and the number of fields per second were different 
for the two systems. The conversion of a mono- 
chrome receiver to color would have involved rela- 
tively major circuit modification, as well as the 
addition of a whirling color disk and associated 
synchronizing circuits. This presented some serious 
problems in connection with picture tubes 12 inches 
and more in size. These and other considerations 
were well known to the Federal Communications 
Commission. Many persons were profoundly sur- 
prised that the FCC gave its official sanction to an 
incompatible color TV system. This seemed par- 
ticularly puzzling in terms of the Commission’s rec- 
ognized responsibility for protecting the best inter- 
ests of the public. (The Federal law establishing 
the FCC identified the communications portion of 
the electro-magnetic as “public property” and as- 
signed the Commission the task of administering the 
use of this “property” in the ‘public’s own best 
“interest, convenience, and necessity’’.) 

But for a variety of reasons, the FCC gave its 
approval to the CBS field-sequential color TV sys- 
tem. Almost immediately the representatives of 
certain incensed parties (among them, proponents 
of rival color systems) filed injunction suits against 
implementation of the new system. And almost 
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immediately the National Television System Com- 
mittee (NTSC) began to study existing color TV 
proposals and to recommend technical specifications 
for a completely compatible color system. Virtually 
all the television companies participated in this ef- 
fort, contributing not oniy funds, but talent, services, 
facilities, and hard-earned technical information. 
As outlined above, the CBS field-sequential mul- 
tichrome system did not really “take hold’. Conse- 
quently, the NTSC had at least limited time in which 
to operate. On July 21, 1953, members of this 
Committee unanimously approved its comprehensive 
report and recommendations, which were in the form 
of a petition to the FCC. After allowing time for 
study of the recommendations, and for filing of 
possible counter-petitions, the Commission held per- 
formance tests in mid-October. It officially adopted 
the NTSC recommendations December 12 of the 
same year, then promptly waived the usual 30-day 
waiting period. Commercial color TV programs 
have originated in the East during late 1953 and 
have been relayed from coast-to-coast. The annual 
Parade of the Tournament of Roses in Pasadena, 
California, was the first West Coast-originated color 
TV program. 


Color television is approved! 
Color television is completely compatible! 
Color television is here! 


The General Nature of NTSC Color TV (6) 


The natural question to be raised—and answered 
—at this point is, “How can all the necessary multi- 
chrome video signals be packed into a 6-mc channel, 
and still be compatible with monochrome TV?” An 
investigation of three important principles will lend 
some insight into this problem: 


a. The information necessary to transmit a color 
picture may be “coded” in several different ways 
to make up a multichrome signal. In Section 4 it 
was suggested that the signal might be made up of 
red, blue, and green components. But in the 
NTSC scheme, the color signal is made up of three 
other components as follows: 


1. luminance—how bright—how much light. 

2. hue—what color—red, purple, orange, char- 
treuse, etc. 

3. saturation—how much of the hue (in relation 
to white)—deep red, “red,” or light pink, for 
example. 


Of the above, the luminance signal is identical with 
the conventional black-and-white signal. No won- 
der this new color TV is completely compatible! 


The combination of hue and saturation is referred 
to as the chrominance signal. It is important to 


realize that this is not a sequential color system at 
all, but one in which all color information is trans. 
mitted simultaneously. 


Although the color is transmitted in components of 
luminance, hue, and saturation, this does not pre. 
vent its being in other forms at other stages of 
the process. Actually, current models use color 
information in the form of red, blue, and green 
components both at the transmitting and receiving 
ends of the color system. 

b. Extensive tests have shown that the human eye de. 
mands much less fineness of detail in the chromj- 
mance aspect of an image than it does in its 
luminance aspect. That is, if an image has sharp 
detail in its monochrome structure, its color fill-in 
can be much coarser in character. (In a somewhat 
similar way, printers of color half-tones have 
found that the sharpness of the prints can be 
greatly enhanced by adding a black-ink image to 
those of red, blue, and yellow which impart the 
color information.) This means that a satisfying 
color TV picture can be produced by ‘“‘filling in” a 
highly detailed monochrome picture with a much 
less detailed color information. In terms of fre- 
quency, this means that while a /uminance side 
band of at least 4 mc is required. the chrominance 
side band can be considerably less (actually 1.3 
mc). This considerably alleviates the problem of 
packing all the information into a channel only 
6 mc wide. 

c. It is possible to make the luminance and chromi- 
nance signals literally share the same frequency 
“space” in part, at least. In Figure 4, it appears 
that the 4 mc side band is all “used up”—that 
“every cycle” is occupied. Actually, the side bands 
are clumped into strips at multiples of 15,750 
cycles per second on either side of the carrier. 
Between these clumps there is “unused space.” 
The same is true of the side bands containing 
chrominance information. In NTSC color, the 
“striated” side bands bearing color information are 
“dovetailed” or interleaved between the striated 
monochrome side bands. Thus, no additional 
channel width is needed. This principle is illus- 
trated in Figure 8. 


The Conversion of Color Information 
to a Video Signal (7) 

The complete character of chrominance informa- 
tion and its conversion to a video signal is too com- 
plex to permit its full delineation here. This 
account is simplified as much as possible without 
distorting the facts that remain. While this descrip- 
tion is grossly incomplete, its essential structure is 
correct as far as it goes. 

The familiar array of colors may be represented 


as a physicist’s spectrum, as an artist’s color wheel, | 


or as an interior decorator’s color chart, as well as 
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This color triangle may be thought of as a refinement of the 

color wheel of Figure 5. Primary colors are at the corners. 

Complementary colors are along the sides. Pale (pastel colors) 

are nearer the center, while the strong (deep) colors are nearer 

the edges. In this illustration, represents white; 
represents pink. 


in other schemes. One useful method is to represent 
(most of) the natural colors on a triangle, as shown 
in Fig. 6. This places primary red, blue, and green 
at the three corners. White is near the center. Point 
P would represent pink, or unsaturated red. Shades 
of purple would be found in the general area bounded 
by B, R, and W. Yellow, chartreuse, and orange 
would be in the G-R-W region, with more saturated 
(stronger) colors nearer the G-R edge, and the paler 
tones nearer W. 

In this way, every point in the triangle represents 
a color of some hue and degree of saturation. Now, 
if W be taken as the center of a system of polar co- 
ordinates, every part in the triangle can be repre- 
sented in terms of an angle and a displacement. 


luminance chrominance 
(monochrome) (multichrome) audio 
carrier carrier carrier 
% 
—1.25me 0 3.58 4.2 4.5 


me me me 


FIGURE 7 


N.T.S.C. specifications allocate the frequencies within the 6 mc 

band as shown above. The stippled area indicates those fre- 

quencies which are shared by the monochrome and multichrome 

side-bands. Note that the multichrome signal is also transmitted 

by vestigial side-band modulation (the upper side band is 
partially suppressed). 
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That is, each color can be codified into terms of an 
angle (or phase relationship) which represent a 
hue and a displacement (or amplitude) which repre- 
sents a degree of saturation. 

In NTSC-TV, the hue (angle) information is 
phase-modulated (not AM, not FM) onto a chromi- 
nance carrier. The saturation (amplitude) infor- 
mation is amplitude modulated onto the same 
carrier. In the receiver, this information is ““demodu- 
lated” and transformed back into three-primary- 
color information. 


The Multichrome Television Channel (8) 


The allocation of monochrome TV signals within 
a 6-mc band width has been discussed in Section 3 
and illustrated in Figure 4. It should be noticed 
that the description which follows is completely 
consistent with the previous one. That is, the 
multichrome channel omits nothing that was in the 
monochrome, and no conflicting features have been 
added. Thus, the two systems are completely com- 
patible. 


clumps of chrominance sidebands spaced 15,750 cycles apart 


clumps of luminance sidebands spaced 15,750 cycles apart 


FIGURE 8 


These illustrations indicate how luminance and chrominance side- 
bands can literally share the same ‘frequency space.’ Since the 
energy of both is “striated” in nature it is possible to “stagger” 
or “dovetail” the striations. Technically, this is known as inter- 
leaving. Note that the ‘striations’ above are not side bands, 
but frequency-ranges in which side-bands may occur. Only a 
small section of the band-width somewhere between 2.3 mc and 
4.2 mc is shown (refers to Figure 7). 


The NTSC color TV channel is diagrammed in 
Figure 7. The big change as compared to Figure 5 
is the addition of a chrominance carrier wave 
(usually called a sub-carrier). This is about 3.58 
mc above the luminance carrier (actually 3.579545 
mc + 0.0003%!). This location of the sub-carrier 
permits the interleaving of luminance and chromi- 
nance side bands as discussed in Section 6 and illus- 
trated in Figure 8. Notice that the chrominance 
side bands are unequal (vestigial side-band trans- 
mission). Note also that the maximum chromi- 
nance side band permits a video frequency of only 
1.3 mc. This is consistent with the principle that 
the color component of the picture need not have 
particularly fine detail (as discussed in Section 6, 
part b). 
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A slight difference exists in the upper side-band 
width of the luminance signal. This is 4.2 mc in 
multichrome as compared to 4.0 mc in monochrome. 
There are other differences between these two 
channel-allocations which are not evident in Figure 
7 and which need not concern us here. 


Picture Tubes for Color TV (9) 


The NTSC recommendations do not specify any 
particular design of picture tube for color receivers. 
Fortunately, any one of several kinds can be used 
for modern multichrome. However, because the sys- 
tem is not color sequential, it appears that whirling 
disk methods of color rendition (see Section 4) have 
little or no place in modern TV reception. 

One proposed tricolor tube (several types are in 
or nearly in production) has three electron guns 
(sources of electron beams) in the same tube. One 
gun is controlled by a red signal, one by green, one 
by blue. (Of course, electrons in all beams are 
alike!) But between the guns and the screen itself 
is a perforated plate, as shown in Figure 9. This 
contains some 250,000 holes each 0.009 inches in 
diameter! Since electrons can strike the screen only 
by going through the holes, the area of the screen 


inside surface of screen with about 
750,000 dots of 3 primary colors 


aperature plate with 
about 250,000 holes 


electron beam from 


electron beam from “blue” gun 


FIGURE 9 


One common type of tri-color TV picture contains three electron’ 


guns. One electron beam is controlled by a “red signal,” one 
by green, and one by blue. Because of the aperture plate 
between the guns and the phosphors, the beam from each gun 
can strike only those phospor dots which glow with the corre- 
sponding color. The dots on the screen are somewhat smaller 
than the lines on conventional monochrome picture tubes. 
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which electrons from any one gun can strike js 
limited. Thus, electrons from the “red gun” can 
strike only 250,000 tiny spots on the screen, those 
from the “blue gun” can strike 250,000 other spots, 
while “green electrons” strike a third quarter-million 
spots. 

Three kinds of phosphor are used inside the face 
of the tube. The 250,000 spots which can be struck 
by electrons from the “red gun” are coated with 
a chemical which produces primary red. Similarly, 
those spots in line with “blue and green electrons” 
are coated with blue and green phosphors. In this 
way, the video signal on the grid of the “red gun” 
controls redness on the face of the picture tube. 
The other two primary colors are controlled in a 
similar manner. The same tube is used for mono- 
chrome reception. When all three control grids are 
fed with the same monochrome (luminance) signal, 
their three colors combine to provide the range of 
grays from white to black—i.e. a conventional black- 
and-white television image. 

The 750,000 dots which make up either a mono- 
chrome or multichrome TV picture are small—each 
has a diameter about 70% the thickness of a line 
in conventional monochrome reception. In compre- 
hensive tests, 93% of a sample audience of 3000 
persons indicated they noticed no dot-structure in 
NTSC color TV pictures. 

Already it appears that color tubes can be made 
substantially as large as existing black-and-white 
models—although they are at this writing 4 to 10 
times more costly, size being equal. There is noth- 
ing in the NTSC color system which precludes the 
development of projection type picture tubes making 
really large TV pictures possible. Advances in the 
chemistry of phosphors may suggest entirely new 
approaches to the production of multichrome pic- 
tures. It is abundantly evident that the design and 
production of colored TV picture tubes are still 
in the very earliest stages. 


The Future of Color TV (10) 


Now that color TV is actually here, it is more 
fashionable than ever to make predictions as to its 
future. But if past performance is any indication, 
some people in the television industry do a better 
job at producing TV images than they do at making 
accurate forecasts of future developments. Even 
when commercial TV started to grow just after 
World War II, there were some who predicted it 
was a fly-by-night gadget which couldn’t pay its 
own way. Others prophesied that conventional 
radio was doomed. Seven production years later 


(Please continue on page 90) 
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READING AND 


PLUGGING IN 


— Through Elementary Science 


By R. WILL BURNETT 


WAS recently advised by no less an authority 
than an elementary school child that formal 
education as he had experienced it over the many 
days of one school year, left a good deal to be 
desired. At the moment of my advisement, his 
disenchantment was particularly focused on his 
graded reading book. It read—and he showed me: 
“Mary jumps the rope. 
John jumps the rope. 
Father jumps the rope.” 


My young informer finished the rope jumping 
business with an explosive, ““The whole damn fam- 
ily jumps the rope,’ and threw the reading book 
onto the floor. 

It wasn’t that he objected to rope jumping. On 
the contrary, it was precisely because he considered 
that he knew all that he wanted to know about 
rope jumping already that he objected to the im- 
position of reading about it in such elementary 
rhetoric. 

Now, I: profess to no expertness in the teaching 
of reading. I am aware that in reading, as in other 
skills such as those required of the pianist or cabinet 
maker, a child’s ability to perform is completely out 
of phase with his enjoyment of mature performance 
or in the product of the skill. A child may wish to 
read an exciting adventure tale or of how to take 
care of his pet turtle, but he must begin his reading 
on quite simple fare. 

Nonetheless, my little friend had a point and a 
big one. For he was the same little boy whom I had 
seen looking forward to his first year in school with 
keen anticipation. As he had marched off to that 
first sampling of the school’s wares he announced 
to his mother with mixed wonder and excitement in 
his voice: ‘‘They’re gonna teach me to read and to 
plug in.” 

“To read and to plug in.’ Somehow the school 
was expected to remove the veil that prevented him 
from entering into the marvelous world of the 
printed page. He had been read to and he knew 
that behind reading lay a world of beauty, enchant- 
ment, and delight. Often his daddy had turned to 
the encyclopedia and to other books as he helped 
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the child find satisfying and sound answers to the 
constant barrage of questions a little boy asked as 
he tried to understand and comprehend an exciting 
and challenging world. 

But the school had let him down. The things he 
was asked to read were not exciting. Nor did he 
get answers through this reading. Just that morning, 
for example, he and I had watched a beautiful orb 
weaver spider spew its silken shroud around a grass- 
hopper that had become enmeshed in the sticky 
miracle of its web. Here was something worth learn- 
ing about! Why didn’t the spider get stuck in its 
own web? How could it make silk, anyway? How 
did it know enough to turn the grasshopper over 
and over as it wound its white net about it? Why 
did the spider wrap up the grasshopper? It didn't 
eat it. It just walked off to a neutral corner after 
awhile and sort of sat down. 

As I say, the boy had his point. He had gone to 
school wanting to read—but for a purpose. The 
school apparently wanted him to just read words. 
But how about “plugging in”? It is possible, of 
course, that you don’t know what “plugging in’”’ is. 
This expression, straight from the child’s world of 
inimitable phrases, refers to the process of attaching 
electrical appliances to electrical outlets. 

It seems that this art had been frowned upon in 
my young friend’s home. It may be assumed that 
his parents were aware of the danger that explora- 
tory fingers which were permitted to “plug in” an 
electric cord, might also experiment with “plugging 
in” paper clips or other items poorly designed for 
the purpose. So this activity had been placed on the 
prohibited list. 

I really do not know whether the school taught 
this child how to “plug in” and to use electricity 
with safety. I doubt it, for to my knowledge he 
never mentioned the subject again and it was, per- 
haps, a highly transient interest in any event. But 
it held the promise of substantial learnings, none- 
the-less. And I do know that this same youngster 
—and all the other little children over this wide 
country—are extremely curious about the world 
around them, and would tackle learning activities 
designed to help them know that world better with 
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relish and profit. I know this to be true and so do 
you. For we both know of teachers and schools 
where science activities have an important, central, 
and integral place in the elementary school program 
and where children are learning to get good answers 
to their very good questions. 

The devil of it is that this situation is far from 
universal. In more schools than not, science if it 
is considered at all, is either a desultory reading 
program, or an occasional activity that starts no 
where in particular, leads no where in particular, 
and is more akin to an amateur magic show than 
anything else. 

This disturbs me a great deal. 

Let us go back to reading and reading readiness 
for our example. No child wants to learn to read, 
just for the sake of reading. (Nor does any child 
want to compute just to compute, write just to make 
marks on a paper, or even to be healthy just to have 
health.) It is true, of course, that children often 
want to do what their older friends and parents do, 
whether they see meanings other than “belonging”’ 
in doing these things or not. But beyond this I 
must insist that no child is learning the mechanical 
skill of reading or anything else for its own sake. 
The child wants to read for the same reason that 
you and I want to read. We turn to books and other 
printed materials in order to share, vicariously, the 
rich experiences of mankind. Or we search for 
materials that answer our questions and help us to 
do the things we want to do. It is the same with 
the child. Reading readiness is a function of what 
a child is interested in or can be brought to have an 
interest in. And here is where science comes in. 
For there is considerable evidence in both research 
and experience to show us that childrens’ interests 
lie heavily in what we may call the scientific aspects 
of their world. The child’s world is, indeed, pri- 


on interpreting and understanding phenomena. By 
and large, our elementary schools give him rather 
good help in the social, artistic, and even construc- 
tive techniques he needs for his explorations and 
interpretations. But, for reasons I shall want to 
explore with you shortly, comparatively few schools 
are giving children the help they need in interpreting 
the scientific aspects of their living. Too few teach- 
ers have learned the rich teaching advantage in 
capitalizing on this genuine thirst for dependable 


things as reading, writing, and arithmetic. 

Look again upon my little friend. I don’t think 
that he is atypical. He really wanted to learn to 
read and he really wanted to learn to “plug in.” In 
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the largest sense, he wanted to read so that he could 
“plug in” and do the many other things he wanted 
to do and understand the many other things he 
wanted to understand. 

How fortunate a set of circumstances for the 
elementary teacher! To over-simplify the case to 
get at the point, all she had to do was to provide my 
friend with some simple electrical equipment, some 
direct help, and some properly prepared simple read- 
ing matter related to a first-grader’s interest in 
electricity. Then were the educational process of 
finding out and of reading both well under way. 

I think that we can use “reading and plugging 
in” in a generic sense to represent the many skills 
and understandings that are necessary or desirable 
for effective living in our world today, and turn our 
attention to the important questions of why science 
is too seldom found as an integral and central part 
of elementary programs and of what we might do 
to help teachers place science instruction in the 
position it merits. The problem has repeatedly 
been under scrutiny, symptomologically at least, and 
the results of the many inquiries have shown con- 
siderable consistency. The reasons for limited 
science programs can be categorized as follows: 

(1) Elementary teachers are inadequately pre- 
pared in science fields. (2) They are afraid of 
attempting to direct science learnings for they feel 
their inadequacy. (3) The relatively few formal 
courses in science that they may have had were 
often poorly designed to help them work with little 
children bent on understanding and _ interpreting 
their world. (4) The elementary school curriculum 
is already packed to the gills and running out, and 
it is difficult or impossible to “add” science to the 
program. (5) There are good reading books, spell- 
ers, arithmetic books, and so forth, but very few 
adequate references in science properly geared to the 
abilities and needs of young children. (6) Time, 
funds, and lacks of personal know-how on the part 
of the teacher prevent the preparation and use of 
equipment for carrying out science activities. There 
are other reasons why elementary teachers may 
ignore or inadequately treat science in their teach- 
ing, but these are the chief ones. 

How valid are these reasons? If a teacher thinks 
them valid, they most certainly are preventing him 
from doing a good job with science teaching; so, in 
this sense, they are all valid. But let me briefly 
present a point of view on the actual validity of each. 

(1) “Elementary teachers are inadequately 
trained in science.’’ Of course they are and through 
no fault of their own. With notable exceptions, 
the elementary teacher in training simply hasn't 
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Anyone listening to the papers presented by 
R. Will Burnett, Donald Stotler, and Kenneth 
Anderson at the NSTA Regional Conference at 
the University of Colorado last October surely 
would have pondered the thought, ““When have I 
heard three such penetrating analyses of the basic 
goals and methods of science instruction?” We 
are happy to bring these three to you in their en- 
tirety in one issue of THE SCIENCE TEACHER. 

Dr. R. Will Burnett is Professor of Education 
at the University of Illinois. He edited NSTA’s 
Selected Science Teaching Ideas of 1952; is serv- 
ing on this year’s operating committee for the 
student Science Achievement Awards. 

Dr. Donald Stotler (his article begins on page 
68) is supervisor of science in the Portland, Ore- 
gon, Public Schools. 

Dr. Kenneth E. Anderson began his career as a 
chemistry teacher in Minnesota; moved to the 
University of Kansas where he is today Dean of 
the College of Education. His contribution be- 
gins on page 71. 


had the time or the guidance to take a rounded 
program in science. 

(2) “They are afraid to try teaching science be- 
cause they know they are poorly prepared to do it.” 
Of course. Would you like to be pressured by a 
principal, yearbooks, or even a course of study to 
teach Athenian culture or Hindustani if you had 
taken few or no courses yourself? Pressure upon a 
teacher to handle an area in which he has insufficient 
background will not result in a miracle of good—or 
even passable—teaching. On the contrary, unless 
some good and direct help is forthcoming to the 
teacher, the results may be so catastrophically bad 
that it had been better not to attempt it at all. 

(3) “The college courses elementary teachers 
have taken were logical disciplines designed for 
purposes other than those of the elementary 
teacher.’’ Less true than in former years, but still 
probably more of a rule than an exception. 

(4) “There is no room for science in the cur- 
riculum.”” Complete nonsense! This viewpoint rep- 
resents a naive notion of what a sound elementary 
science program is. Properly integrated science ac- 
tivities and learnings not only deserve a place in 
the curriculum, crowded as it may be, but they ac- 
tually support and facilitate other proper phases of 
elementary instruction through the tremendous 
motivation and reality they provide. The child’s 
world is not divisible into the social, esthetic, scien- 
tific, moral, and quantitative except for purposes of 
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analysis. Many modern elementary schools have 
found the important truth that a good deal of the 
child’s education can best be carried on in a cohesive 
and integral program that is reflective of the real 
world outside the school room walls. Where this 
is done you just can’t keep the science out. It 
doesn’t push the curriculum around. It is one of 
the necessary cements that knit it together, give it 
vitality, and make it truly developmental as the 
child is himself. 

(5) “There are inadequate reference materials 
for the use of children.” If we are thinking of basic 
readers, and so forth, yes. Much needs to be done 
to get the authors and publishers of basic texts to 
incorporate a good deal more science and a good deal 
less “rope jumping” to challenge the child and lead 
him on. 

But there is, today, a veritable mine to be worked 
by the elementary teacher and her children. I am 
speaking of the quite excellent, varied, and numer- 
ous trade books in science written for children today. 
More are needed and more are forthcoming. But 
our schoolrooms should be lined with these delight- 
ful books, with good encyclopedias designed for 
children but written by experts in their fields, and 
with standard references of all sorts that can be 
used by the teacher and the able child as well. The 
big problem is simply to see to it that the mine is 
worked. The reference tools are generally available 
and but await the discovery of the teacher. 

(6) “There is neither the time, money, nor skill 
to prepare and properly use scientific equipment 
appropriate for elementary school work.’ True, to 
a great extent, despite the excellent references the 
teacher might use to help him in his task. It is one 
thing for you and me to point out how simple it is 
to make a simple electric motor out of nails, bell 
wire, tin cans, corks, and a dry cell. Anything is 
simple once you know how. It is quite another 
thing for the teacher who may have been scared into 
avoidance and antipathy of science through a tech- 
nical college science course or, even worse, may never 
have taken a physics course in her life. 

Well, what are we to do? Those of us in this 
room are aware of the importance of good science 
teaching in the elementary school. I assume that 
we are in fundamental agreement on the problems 
that prevent increasing the number of schools where 
good science teaching is done. If we agree on the 
diagnosis, what about the therapy? What, more 
specifically, can the National Science Teachers Asso- 
ciation do as a national and representative organiza- 
tion of science teachers throughout the United 


(Please continue on page 97) 


67 


ited 
he | 
the 
to 
my 
ome j 
of 
zing 5 
cills 
able 
our 
nce 
art 
do 
the 
edly 
and 
ited 
pre- 
| of 
feel 
mal 
vere : : 
ttle 
ting 
and 
the 
rell- 
few 
me, 
part 
of 
ere 
nay 
ich- 
nks 
efly | 
tely 
sn't 


ILL you join me for a little while in specu- 
lating about the high school science program 
in terms of three of the great problems of current 
society? If America is to remain strong and become 
an effective salesman of world freedom it will need 
to (1) increase the quality of its pure scientists, 
(2) increase the quantity of its applied scientists, 
and (3) improve each citizen’s ability to use science 
more wisely in daily living. 

1. Why have so few of the great creative ideas of 
pure science come from America? I once asked this 
question of a high school biology class and received 
two especially plausible answers. One, that America 
has been and still is a frontier country and necessar- 
ily preoccupied with practical applied science rather 
than the more detached theory of pure science. The 
second, that money is the usual incentive in America 
and therefore scientists tended to concentrate upon 
the development of scientific applications, since they 
were eagerly bought by industry, whereas the theo- 
retical ideas of the pure scientist were usually not 
immediately usable, and in fact were often resisted. 
Cash rewards in pure science are seldom immediate 
or large, and a scientist requires the security of 
another job (usually college teaching) in order to 
afford the luxury of pure research. The student had 
not been to college yet or he might have added 
that, when college teaching and research are com- 
bined, the teaching tends to become a mere avoca- 
tion, often giving students who are potential scien- 
tists a distasteful experience with “‘cookbook”’ pure 
science as experienced in the classroom. 

Before being unduly critical of the college con- 
cerning this problem, however, it might be well to 
look at the high school. Here it has evidently been 
the assumption that, since pure scientists seek 
knowledge for the sake of knowledge, the best way 
to train pure scientists is to give them science for 
the sake of knowledge itself. The textbook-work- 
book combination has been considered ideal for this 
purpose—but is it? One of the disturbing aspects 
of education is that the obvious is so seldom true. 
How could the memorization of facts already dis- 


must have an intense curiosity, outstanding self- 
reliance, and exceptional skill in using scientific 
procedures? Hypothesizing and theorizing are the 
crux of scientific method and creative thought, and 
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. By DONALD W. STOTLER 


yet this is the very aspect of science most discour- 
aged in the high school. In fact, hypothesis and 
theory have become derogatory terms in America. 
What will squelch anyone more quickly than to 
say, “That is theory, isn’t it?” 

To put the problem another way, science and 
philosophy are very closely related. When a scien- 
tist has collected the data concerning a problem, 
and is pondering which of the many possible an- 
swers to the problem seems most worthy of first 
experimentation, he is actually a philosopher. He 
is philosophizing in the face of alternatives. In fact 
let’s go a step further—is a pure scientist really 
interested in knowledge just for the sake of knowl- 
edge, or is he basically a philosopher seeking to 
understand the universe and man’s place in it? To 
make existence intelligible? 

At this point it might be well to re-examine a 
phase of ancestral “‘good-old-days.’’ Science began 
in America as NATURAL PHILOSOPHY. The 
relationship of science and philosophy was recog- 
nized in those days. In fact, to go back to scientific 
beginnings, Newton’s description of scientific 
method in his book, Principia, refers to science as 
EXPERIMENTAL PHILOSOPHY. Philosophy 
has been discarded in America and retained in Eu- 
rope. If we would reinstate philosophy in American 
high school science, at least three advantages might 
be expected: (1) a more functional understanding of 
science, (2) a source of intense motivation to ado- 
lescents; for one of the pressing desires at this age 
is the development of a philosophy of life—an ori- 
entation to society and the universe, and (3) science 
courses centered around philosophical problems, 
which might also help to answer the increasing de- 
mand for the study of moral and spiritual values. 
Such study would not be in terms of science versus 
religion, but incidental to the discussion of science 
hypotheses and theories versus themselves. Perhaps, 
at least, the students could be brought to agree with 
Voltaire, who said in his book, The Ignorant Phi- 
losopher, “It would be very singular that all nature, 
all the planets, should obey eternal laws, and that 
there should be a little animal, five feet high, who, 
in contempt of these laws, could act as he pleases.” 

Every student, not just the potential pure sci- 
entist, can benefit in terms of attitudes and appre- 
ciations from the exploration of such problems of 
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science-philosophy as the following: How are living 
things related? To what extent can the human race 
be improved? Are the world’s sources of power in- 
exhaustible? Is science more constructive than de- 
structive? 

2. Why aren’t we producing more applied scien- 
tists? A large part of our daily activities are based 
upon or made possible by the procedures and find- 
ings of science. It would seem probable that, with 
science on the upsurge, students would be rushing 
in overflowing numbers towards careers in science. 
However, the grim truth is that so few people have 
been choosing science as a career that it has begun 
to emerge as a major threat to the welfare of this 
nation. 

Since the initial college enrollment in science is 
rather small we must pass over that usually con- 
venient scapegoat and look at the high school. Here 
again we must look at science courses too often 
based on science knowledge for the sake of knowl- 
edge. Such courses could scarcely be expected to 
thrill most potential appiied scientists. In my ex- 
perience, most applied scientists are crusaders at 
heart. Potential applied scientists would be as 
thrilled with units based upon problems of a crusade 
nature concerning the possibilities of overcoming 
the struggle for existence as a potential pure scien- 
tist would be with units based upon philosophical 
problems attempting to make existence intelligible. 
A few examples of crusading problems are: How 
much can machines reduce work? To what extent 
is weather controllable? Can disease be destroyed? 

Neither the potential pure scientist nor the poten- 
tial applied scientist would be satisfied with discus- 
sion and speculation alone. There must be opportu- 
nities for initiation, experimentation, and manipula- 
tion relative to the problems being explored. This a 
closely budgeted high school schedule seldom pro- 
vides. Larger time blocks are badly needed if cre- 
ativity and initiative are to be recognized. This 
probably will be accomplished in time by combining 
science courses with other courses such as social 
studies and mathematics. Until larger time blocks 
are arranged, science fairs, science clubs, and en- 
couragement of hobbies are hopeful avenues for 
building creativity and initiative. 

The problem of counseling offers another frus- 
tration. The counselor is more likely to be a social 
studies major than a science major by virtue of his 
training, and often doesn’t understand the various 
science courses and the opportunities afforded in 
them. Ir any event, the best counseling is usually 
done in the classroom and we must renew this effort. 
General science, especially, would be a more effec- 
tive course if it were mainly concerned with arous- 
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ing scientific curiosity; exploring career possibilities 
through literature, community resource people and 
field trips; and stirring interest in further high 
school science courses in terms of student ability 
and interest. 

3. Why are we not producing citizens better 
equipped for our scientific age? Even a casual ex- 
amination of most any newspaper is pretty convinc- 
ing proof that scientific developments have swept 
far ahead of the education of the great bulk of the 
people. And in a democracy the great bulk of the 
people are the very ones who determine how science 
will be used. 

These people will never be applied scientists, 
certainly not pure scientists, yet they can be stimu- 
lated by both philosophical problems about their 
place in society and the universe and problems of a 
crusade nature that look to overcoming the struggle 
for existence. The over-riding problems that are nec- 
essarily forced upon the bulk of the people, however, 
are immediate ones concerned with merely being 
comfortable in the struggle for existence. Following 
are some examples of immediate problems: How is 
good mental health achieved? Is it necessary to be 
informed about the construction and maintenance 
of our homes? 

A sound high school science program would seem- 
ingly stress units centered around all three basic 
types of problems—philosophical, crusading, and 
immediate. This brings up another question. Aren’t 
these really social studies problems? Are we usurp- 
ing another subject? Perhaps at the high school level 
it is about time we did usurp more of each other’s 
subjects! 

In scientific procedure we state the problem, 
gather relevant data, and then explore the possible 
answers as precisely as possible in terms of the data. 
Our studies on transfer of training indicate that this 
should be a unified rather than a fragmented ap- 
proach. Yet the most common criticism of science 
is that it is “just cold facts”; the most common 
criticism of social studies is that it raises the prob- 
lems and discusses the possible answers and “you 
walk out the same door you came in”. This division 
of the data gathering phase of problem solving, on 
the one hand, from the statement of the problem 
and the exploration of hypothetical answers, on the 
other hand, asks too much of the typical learner. 
Perhaps this is one reason why most people are un- 
able to use science more effectively in daily living. 
If science and social studies are to be separate, why 
not select the problems needed for study in high 
school and then put those problems that sound more 
“scientific” in science and those more “‘social’’ in 
social studies? In time those science and social 
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studies courses of a general education nature can be 
combined into double periods under the guidance of 
one teacher to enable longer time blocks, and so 
encourage more initiative and creativity. 

The relationship of science and social studies may 
also be approached in another way. In the pre- 
atomic era time, space and energy were regarded 
as separate entities. The theory of relativity 
brought the fusion of these entities because many 
problems could not be solved unless they were uni- 
fied. In the search for a “hook” to hang the se- 
quence of the curriculum upon during the pre- 
atomic era, different subjects selected different 
hooks. Time was chosen as the hook for history 
courses—and indeed there is currently a move to 
“modernize” our science curriculum by using an his- 
torical approach. Space was chosen as the hook for 
geography courses, and the expanding space concept 
is still the basis for many elementary and high school 
social studies sequences. Energy was chosen as the 
hook for the science sequence—sound, light, ma- 
chines, the halogens, and so on. 

Does it not seem feasible that the theory of rela- 
tivity should also affect the curriculum? Wouldn't 
it be more effective to look at the characteristics 
of the students and the problems confronting them 
and let these problems be the “hooks”? upon which 
the curriculum might be built? These problems 
would utilize time, space, and energy, but in a con- 
text. Problems are not respectors of subjects such 
as science, social studies, and mathematics; nor of 
sequences based on such concepts as time, space, or 
energy as such; nor even of subjects such as gen- 
eral science, biology, and physical science. A four- 
year sequence of science for general education seems 
to be the emerging pattern, and as larger time blocks 
are needed general courses in science, social studies, 
and perhaps other fields can begin to combine into 
a half-day core. This would not necessarily be to 
eliminate the more specialized courses, especially in 
the last two years of high school. 

However, would a curriculum based upon problem 
solving and the use of scientific techniques produce 
the type of citizen we need so desperately? John 
Dewey exclaims, on page 100 of his book Experi- 
ence and Education: 


“We are told almost daily and from many 
sources that it is impossible for human beings 
to direct their common life intelligently .. . 
This view would be more credible if any sys- 
tematic effort . . . with early education and 
... continuous study . . . had ever been under- 
taken with a view to making the method of 
intelligence, exemplified in science, supreme in 
education.” 
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Let us look at some of the educational implica. 
tions of a problem solving curriculum: 


1. The problem solving approach is essentially 
the procedure of the laboratory scientist and the 
active citizen in a democracy. The teacher is a con- 
sultant who helps the students practice the arrange. 
ment of the ingredients of scientific method by ac- 
tual use in coping with individual and_ group 
problems. The students and teacher (1) develop a 
common problem or area of concern, (2) define the 
problem so it is clearly understood, (3) bring to- 
gether the data, experimenting where appropriate, 
(4) evaluate it as to its relevance to the problem, 
(5) explore the possible answers to the problem in 
terms of the data, (6) devise procedures for 
checking the different possible answers, (7) com- 
pare the results with the known in as precise a man- 
ner as circumstances permit, (8) share the proce- 
dures and findings with other people. Not as ef- 
fective as science in a laboratory perhaps, but the 
fact that a snowplow cannot cut as precisely as a 
razor does not mean that only razors should be used. 
Obviously the teacher cannot at the same time bea 
dictator, standing in front of seats fixed in rows, with 
the occupants memorizing ‘right’? answers from a 
text. 


2. The physical furnishings of such a classroom 
need to be very flexible. For instance, when the 
class is arriving at a statement of the problem, the 
furnishings might be arranged in a large circle so 
there can be face-to-face discussion. Business exec- 
utives have known for years the advantage of a 
roundtable when discussing a common problem. 
Later there is need for several small group circles 
to work on different aspects of the problem. Then 
again rearrangement is needed to permit demon- 
strations of experiments; for reports; and for other 
activities such as panels and debates as_ various 
possible answers are explored. 

3. Problem solving requires a partnership between 
school and community. The community is invited 
to visit the school and they respond in like spirit. 
The schools are owned by the people and they owe 
it to themselves to visit and participate in their 
own investment. This is especially true since the 
modern school, like democracy, is ever in a process 
of change and readjustment. Where there is move- 


ment, there can be “slanting” in certain directions > 
unless there is participation by all segments of adult i 


society. 
The teacher and students are interested in public 
participation for another reason also. The commvu- 


(Please continue on page 100) 
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By KENNETH E. ANDERSON 


ET us suppose for the moment that I believed 
L I had been in hell. You no doubt would take 
with a grain of salt my vivid description of what 
hell is like. However, I must remind you that the 
existing evidence of what hell is like is still quite 
limited. 

Herein, however, lies an attitude basic to the 
exploration of our problem: that much is yet to 
be learned in the training of teachers and that an 
effective program of teacher training can only 
emerge through exploration which is rigorous and 
genuine in nature. 

Those of us concerned with the teaching of sci- 
ence in the schools must by necessity operate 
within a frame of reference or hang our program on 
some firmly fixed hook, in order that we might 
operate effectively and have faith in what we are 
doing. To state the objectives of science teaching as 
they have appeared in learned yearbooks and articles 
is but to repeat the time-worn clichés given in so 
many of our methods courses. At the risk of intro- 
ducing a new cliché, let us say that we are most 
concerned with teaching for understanding in science 
and with the transferability of these acquired under- 
standings of science to the problem situations of 
everyday life. Herein lies the key to the program of 
teacher training in the field of science. Here is the 
firmly fixed hook or frame of reference for plan- 
ning a course of action in the training of science 
teachers for the schools. 

To be more specific with regard to the nature of 
this frame of reference, I quote verbatim from the 
recent yearbook of the NEA Department of Ele- 
mentary School Principals entitled Science for To- 
day’s Children. ' 

“Science is not a mere collection of isolated facts 
and observations, but an interrelated body of knowl- 
edge capable of test and possessing considerable 
Scope, precision, and coherence. In the elementary 
school some appreciation of the scope, precision, 
and coherence of science is desirable; but the main 
objective should be the operation of the big ideas 
of science in the lives of boys and girls here and 
now. The level of understanding of the big ideas of 
science and their application to daily living will be 


‘Kenneth E. Anderson and Gordon M. A. Mork. ‘Evaluating Sci- 
ence Teaching.’ Science for Today’s Children, Bulletin of the Depart- 
ment of Elementary School Principals, Vol. XXXIII, No. 1, Septem- 
ber 1953. pp. 139-145. 
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lower in general for the elementary-school pupil 
than for the secondary-school pupil; but, even here, 
considerable overlap will occur in terms of indi- 
vidual differences in ability and interest. 

“One might ask the question: ‘Why stress the 
big ideas and their application?’ Heretofore our 
criteria of learning have been limited for the most 
part to rate and accuracy. For example, how many 
facts do we know and how quick are we in recalling 
these facts? In other words, we as teachers of sci- 
ence in the elementary school have stressed what, 
when, where, and who questions rather than how 
questions. 

“By how learnings we mean how facts and events 
are related to one another—how something causes 
or comes from something else, or how a change in 
one situation is associated with change in another. 
How, for example, does the draining of swamps or 
the cutting of trees result in changes of great im- 
portance to plants, animals, and man living in an 
area? 

“By how learnings we also refer to the methods 
and procedures that are used in solving problems, 
in getting information and understanding, and in 
putting these to work in living. For example, too 
often our teaching has stressed the location of plan- 
ets and stars and their discoverers rather than an 
understanding of the solar system or the universe. 
Our teaching has stressed the fact that tuberculosis 
is caused by a specific organism discovered by Rob- 
ert Koch in 1882 rather than an applied under- 
standing of the germ theory of disease. We have 
stressed the fact that the electromagnet is a useful 
device perfected by Joseph Henry rather than an 
understanding of the principle of science which 
makes it operate. 

“To be sure, these facts are important, but edu- 
cational research has shown that the retention of 
big ideas is greater than that of factual information. 
As more big ideas become incorporated with those 
already acquired, the retention of big ideas may 
increase even more. 

“Tt matters not that the child does not know the 
whole of science. What does matter is that what he 
knows and understands is his, and that i has 
potency in directing his daily activities in such areas 
as health, safety, conservation, and freedom from 
superstition and ignorance. When he begins to use 
them intelligently, his understandings of science 
have value. His knowledge of the germ theory of 
disease or his knowledge of moving objects may 
thus actually save his life today or tomorrow. His 
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knowledge has value as he uses it to preserve him- 
self and to live a more useful, pleasant, and respon- 
sible life. 

“As the child grows, one labels him as practical 
and resourceful. He can do so many things so well. 
Actually, partly because of his greater understand- 
ing of science, he has shown adaptability. He can 
now put his understandings to work with greater 
ease and in a greater variety of ways. In later years 
this may prove to be the most of what he has left 
of his schooling in science. He may, because of his 
understandings, be able to adapt himself to the 
changing conditions of his environment. We say, 
then, that he is learning to solve life’s problems. 
This principle has long been known to be in opera- 
tion with regard to plant and animal life. The plant 
or animal adapts itself to a new or changed environ- 
ment or it dies. Man, in a short life span, must also 
be adaptable if he is to survive and live his full 
three score years and 10. 

“The above discussion has shown in a sense the 
evolution of the psychology of learning and repre- 
sents the steps a child must take in becoming a 
partially adaptable person. In other words, our 
criteria of learning should be extensive enough to 
include the following: 


1. Has the child acquired and retained useful and 
pertinent science information of a factual na- 
ture? 

2. Has he acquired and retained a workable under- 
standing of the principles or big ideas of science? 

3. Has he learned to use intelligent methods in 
adapting to the problems of his life? 

4. Has he reached a level of understanding, appli- 
cation, and performance in the above three 
which is commensurate with his ability? 


“All these criteria of learning should be used in 
evaluating the growth of children in science with 
the purpose in mind of developing adaptable young- 
sters. Does he have psychological ownership of what 
he knows? That is, does he use his knowledge to 
meet the changing conditions of his environment, 
and does he have confidence in this knowledge? 

“A teacher of elementary-school science is, of 
course, interested in all these criteria, but his daily 
contacts with pupils will be pitched on one of these 
levels depending on his own understanding of sci- 
ence and his ultimate goals in the teaching of 
science.” 


Inherent in this frame of reference and particu- 
larly in the criteria of learning listed are implica- 
tions for teacher education in science. 

By a simple substitution of nouns, these criteria 
may be made to read as follows. Has the science 
teacher: 


1. acquired and retained useful and pertinent sci- 
ence information of a factual nature? 


72 


2, acquired and retained a workable understanding 
of the principles or big ideas of science? 

3. learned to use intelligent methods in adapting to 
the problems of his life? 

4. reached a level of understanding, application, 
and performance in the above three which js 
commensurate with his ability? 


These are some of the criteria that I would use 
in judging the soundness and effectiveness of the 
training teachers receive in science courses on the 
college level. 

In terms of the professional job the teacher must 
do in the public schools, it matters not that a teacher 
does not know the whole of science. What does mat- 
ter is that what he knows and understands, is his 
to be shared with his students, and that it has po- 
tency in directing his teaching activities. When the 
teacher begins to use them intelligently in his teach- 
ing, his understandings of science and the world 
about him will have value for his students. His 
knowledge of science will have value only insofar 
as he effects a change in behavior of the students 
under his direction. Do the children: ° 


1. Recognize problems or show curiosity about 
their daily surroundings? 

2. Suggest answers or methods of problem solving, 
rather than use “fairy-tale” answers? 

3. Differentiate between the value and reliability of 
different sources of information? 

4. Draw conclusions carefully or jump quickly to 

conclusions? 
. Use learning, rather than just recite learning? 


wn 


Do the children show an increasing appreciation 
and understanding of such points as these? ° 


1. Natural events, such as thunder and disease, 
have natural causes. 

. New discoveries and inventions require us to 
change our ways of living. 

3. Science has been developed by people of many 
nationalities and groups. 


These are some of the criteria that I would use 
in judging the soundness and effectiveness of the 
professional training teachers receive in schools of 
education and teachers colleges. 

In addition to a sound background in the sciences 
and in the professional courses in education, I would 
want the science teacher to have an adequate grasp 
of the major insights of other fields such as sociol- 
ogy, economics, and history. The science teacher of 
today can no longer live just in a world of science 
but must have the stamp of the humanities clearly 
imprinted on his mind and ways of living. 


2 Ibid., p. 145. 
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How might all this be accomplished in teacher 
education programs in science? Since science is not 
a mere collection of isolated facts and observations 
but an interrelated body of knowledge, teacher 
training programs in science must insure that the 
student samples widely the various branches of sci- 
ence and that in addition he sinks a shaft of suffi- 
cient depth in one branch of science so that he has 
psychological ownership of what he knows. That 
is, he has a sufficient depth of knowledge in one 
area of science and a sufficient base in other areas 
for further growth and development on his own. To 
be sure, the teacher training program for the ele- 
mentary school level need not and will not beable 
to accomplish this goal to the same degree as the 
teacher training program for secondary school level. 
It is important, however, that teachers on both levels 
have sufficient training in science to the end that 
they have confidence in their ability to teach science. 
How any one teacher training program will accom- 
plish this goal is hard to say. Certainly, the pattern 
of training in science for teachers from college to 
college will not be identical nor should it be. Some 
colleges will develop science survey courses specifi- 
cally designed for teachers and others will by nec- 
essity continue to place teachers in science courses 
designed for students not necessarily in teacher 
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training programs. College courses in science for 
teachers as well as for other students should empha- 
size: * 


1. Laboratory instruction. Students can gain real 
experience with scientific phenomena only in 
proportion as they deal with phenomena in a 
truly scientific manner, which means an in- 
creased emphasis on the method and spirit of 
science. This means much more than methodi- 
cally following the steps in the scientific method. 
It means the solving of original problems rather 
than the repetition of experiments performed 
by scientists in the past. 

2. Actual experience in the use of the elements of 
the scientific method. A teacher who has not 
experienced original investigation can be no more 
than a two-legged textbook. 

3. Sound techniques of developing within the stu- 
dent an understanding of the principles of science 
along with its method. This would include the 
proper use of the adjuncts to science teaching 
such as the field trip and the science club, as it 
is through these channels that students often do 
original work. 


If we are mindful of the criteria stressed in this 
discussion for judging the soundness and effective- 
ness of the science and professional training of 
teachers, and if we are mindful of the ways for 
increasing the vitality of science courses for teach- 
ers, then our teacher training programs will produce 
the kind of science teachers needed in the schools. 

Finally, the professional training of the science 
teacher as well as the training he received in science, 
should have given him an open mind or an attitude 
that does not encompass a completed world of 
knowledge—all is known. He should be sensitive to 
the phenomena of individual differences and by vir- 
tue of his training, devise better methods of teaching 
the variety of individuals under his direction. Sci- 
ence teachers should, by the very nature of their 
training, be producers of the finest types of educa- 
tional research. They should be expected to investi- 
gate as well as teach. 

Therefore, let us who are teachers of science and 
trainers of science teachers devote time and energy 
to increase our knowledge of students and the meth- 
ods and materials of science instruction. Let us all 
who are interested in shaping and directing human 
behavior be interested in individuals first and spe- 
cialties second; let us have a broad knowledge in 
our field and insight into other branches of knowl- 
edge, and let us be militant in our efforts to provide 
the best possible science instruction for the youth 
of our country. 


3 Kenneth E. Anderson. ‘Improving Science Teaching Through 
Realistic Research.” Science Education, 37 (February 1953) 55-61. 
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HY-DRO-PON-IC means the growing of plants 
without soil and fed with a complete nutrient solu- 
tion. This means feeding your plants a plant food 
that contains all the necessary elements that will 
keep them alive, from a tiny plant through matur- 
ity. When growing plants by this method, use 
coarse builder’s sand, silica “chats” gravel, or sphag- 
num moss. The material is used solely for support- 
ing your plants. 
The containers illustrated show you what to use 
when starting your plants and how to grow plants 
hydroponically in a small way. Illustrations “A” 
and “B” show the roots of 
plants as they should grow 
when sand, gravel, or sphag- 
num moss is used for the 
oa growing medium. To allow 
for good drainage, use a 
piece of broken pot over the 
hole in the bottom of the 
pot. Fill the pot with sand, 
gravel, or sphagnum moss, 
but allow one-half inch space 
at the top so that the solu- 
tion with which you feed 
your plant can have space 
to soak through thoroughly. 
Watering plants with plain 
water should be done daily 
between feedings. Never al- 
low pot or container to set 
“Bl in water indefinitely as this 
will have a tendency to rot 
the roots, due to lack of oxygen; consequently the 
plant dies. 
The 8-inch standard pot (‘‘B’’) can be used for 
plants that produce longer root systems such as 
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carrots, peppers, tomatoes, hibiscus, crotons, and 
most shrubs that you care to grow from cuttings, 
The 8-inch Azalea (“A”) pot is low but broad. 
This kind enables the roots of your plant to spread 
out a little more than when a narrower container 
is used. 

This kind of pot can be used for the growing of 
lettuce, parsley, small onions, herbs and small 
flowering plants, ivy, ornamentals (small variety) 


and many others. 
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Illustration “C”’ is a set-up for a small hydroponic 
garden or class project for interested gardeners. 

Material needed: wooden box 3 feet long and 10 
or 12 inches wide, 4 wooden legs of equal length 
nailed to box. A “V” shaped trough should be 
placed in the center of the unit from end to end, 
thus permitting solution to flow freely under gravel. 
Box should be painted with asphaltum paint to 
avoid any toxic condition plants may absorb from 
the unit; the paint will also preserve the unit. 
Gravel should be used in the box. <A galvanized 
or enameled bucket (capacity depending on size 
of unit) should be used to hold the plant food 
solution. If galvanized bucket is used it should be 
painted with asphaltum paint. A flexible hose is 
attached to bucket and box as illustrated in the 
photograph. Bucket is hung on hook above box 
of gravel where plants have been placed, so solution 
runs by force of gravity into gravel, where it should 
remain for about 2 minutes to allow roots of plants 
to soak up plant food and allow gravel to be well 
saturated. After 2 minutes, the bucket is then 
placed below the box to allow solution to drain 
back into bucket from the gravel. 
is repeated as often as plants show need of water 
and nutrients besides the regular daily feedings. 
A box this size is limited to plants that will not wilt 
if left over the weekend without watering. 
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Amount of plant food to use: In potted plants, 
use 1 teaspoonful to 1 gallon of water, or '4 tea- 
spoon to 1 quart of water. For illustration “C” 
hydroponic garden box, use 1 tablespoonful of 
plant food to 1 gallon of water. 

Location: A bright sunny location must be chosen 
to give the plants all the light and air they need. 

For rooting cuttings: Use 1 teaspoonful to a 
gallon of water. 

For transplanting: Use 1 tablespoonful of plant 
food to 1 gallon of water. 

For air-layering: Use 1 tablespoonful to 1 gal- 
lon of water. Soak moss thoroughly and squeeze 
out excess solution before applying moss to plant 
that is being ‘“‘mossed off” or air-layered. 

For seed-beds: Use 1 teaspoonful to 1 gallon of 
water. Soak bed well before planting seeds. 

Feed seed-beds and cuttings twice a week. Trans- 
planted shrubs, flowers, trees, rosebushes, etc. 
should be fed once a week to be assured of a strong 
root system. Feed potted plants once a_ week, 
unless they show a need for more plant food. 

There are many formulas for growing plants 
without the benefit of soil. However, the formula 
developed at Ohio State and recommended by Pro- 
fessor Alex Laurie in his book, Soilless Culture Sim- 
plified, published by McGraw-Hill Book Co., 330 
West 42nd St., New York, N. Y., has proven very 
successful for use with gravel culture. To make up 
ten gallons of single strength solution use the fol- 
lowing chemicals: 


Ammonium sulfate 4.50 grams 
Monocalcium phosphate + 
Magnesium sulfate __ . 21.60 
Potassium nitrate |. ee 29.90 


Should you wish to mix the chemicals and keep 
them dry for making future solutions, add approxi- 
mately the same weight of gypsum or calcium sul- 
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fate. Mix thoroughly before storing. The strength 
of the solution can vary to a wide degree. Ohio 
State’s formula varies from about 110 parts per 
million(ppm.) single strength for nitrogen to 220 
ppm. double strength. 


Dr. W. F. Gericke, formerly of the University 
of California, recommends approximately 165 ppm. 
of nitrogen, while the Boyce-Thompson Institute 
formula carries approximately 225 ppm. of nitrogen. 
Boyce-Thompson uses a little more phosphorous 
(P.0;) than does Ohio State or Purdue, thus pro- 
ducing a splendid root system, while Purdue fur- 
nishes the highest ratio of potash K.O. 


The Florida Christian College located at Temple 
Terrace just outside of Tampa, Florida has installed 
an acre of concrete beds, using gravel as a support 
for their plants. This installation has proven very 
successful to the College and is supervised by Mr. 
R. J. Browne who is assisted by the College stu- 
dents. It is known and recognized to be the largest 
hydroponic installation of its kind on the west 
coast of Florida. Their estimated return on toma- 
toes last year was $15,000.00. The formula they 
use has been developed by me, and I will gladly 
send to any school or college, free of charge, enough 
material to make up 50 gallons of solution. It has 
an approximate 1-1-2 ratio of nitrogen, phosphorus, 
and potassium with all known minor elements in- 
cluded. Just write to Dr. Paul Chatelier, c/o Chate- 
lier Plant Food, Post Office Box 119-Station A, St. 
Petersburg, Florida. 


UNCLE SAM WILL SEND IT... if you order di- 
rectly from the Superintendent of Documents, Gov- 
ernment Printing Office, Washington 25, D. C. Send 
payment (cash, check, or money order) with order. 
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15 cents. 
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cents. 
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experiments. Cat.: Y 3.At 7:2 R 11/18. 25 cents. 
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Cat.: FS 2.35:3/3. 20 cents. 
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HARVARD NEWS PHOTO 


NORBERT J. SCULLY, Senior Plant Physiol- 


ogist, Division of Biological and Medical 
Research, Argonne National Laboratory, 
Lemont, Illinois. Participant in Friday aft- 
ernoon, April 2, session on Reports on Re- 
search in Science: “The Biosynthesis of 
Radioactive Forms of Biological Com- 
pounds.” 


ARGONNE NATIONAL LABORATORY PHOTO 


FLETCHER G. WATSON, Associate Professor 
of Education, Graduate School of Educa- 
tion, Harvard University, Cambridge, Mas- 
sachusetts. Participant in Friday morning, 
April 2, symposium on “A Look At Science 
Education Today”; chairman of discussion 
group 17, critical issues in science educa- 
tion. 


HANOR A. WEBB, Professor Emeritus of 
Science Education, George Peabody Col- 
lege for Teachers, Nashville, Tennessee. 
Participant in Saturday morning elementary 
science clinic, speaking on ‘Curriculum 
Changes Needed Because of Our Times’; 
participant in elementary science ‘Here's 
How | Do It” session, Saturday afternoon, 
April 3. 


ROBERT STOLLBERG, Associate Professor of 
Science and Education, San Francisco State 
College, California. Principal speaker, ele- 
mentary science general session, Friday 
morning, April 2: “The Precious Gem in 
Science Teaching’; participant in elemen- 
tary science ‘‘Here’s How | Do It’ session, 
Saturday afternoon, April 3; chairman of 
discussion group 1 on planning the K-12 
program in science. 
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HARLAN HATCHER, President, University of 
Michigan, Ann Arbor. Will deliver con- 
vention keynote address at general session, 
Thursday afternoon, April 1: “Science in 
General Education.” 
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SAMUEL K. ALLISON, Professor of Physics 
and Director of the Institute for Nuclear 
Studies, University of Chicago. Participant 
in Friday afternoon, April 2, session on 
Reports on Research in Science: ‘Present 
Status of High Energy Research.” 


UNIVERSITY OF CHICAGO PHOTO 


N. ELDRED BINGHAM, Professor of Educa- 
tion, University of Florida, Gainesville. Par- 
ticipant in elementary science clinic, Satur- 
day morning, April 3; consultant to discus- 
sion group 19. 


WALTER S. LAPP, Overbrook High School, 
Philadelphia, Pennsylvania. President-elect 
of NSTA; chairman of general session, Sat- 
urday morning, April 3. 


S. RALPH POWERS, Professor Emeritus of 
Natural Sciences, Teachers College, Colum- 
bia University, New York City. Chairman 
of discussion group 19, dealing with the 
improvement of services to science teachers 
offered through professional journals. 
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JOHN S. RICHARDSON, Professor of Edu- 
cation, Ohio State University, Columbus. 
Chairman of Advisory Council on Industry- 
Science Teaching Relations, which meets 
Wednesday, March 31 Thursday, 
April 1; chairman of clinic session on ‘’Fa- 
cilities for Science Instruction’ and discus- 
sion group 18 concerning education’s coop- 
eration with non-school groups. 


JAMES A. REYNIERS, Director of the Lo- 
bund Institute, University of Notre Dame, 
Notre Dame, Indiana. Participant in Fri- 
day afternoon, April 2, session on Reports 
on Research in Science: “Life in a Germ- 
Free Environment.” 


PHILIP G. JOHNSON, Professor of Science 
Education, Cornell University, Ithaca, New 
York. Past-president of NSTA; chairman of 
NSTA’s Future Scientists of America Foun- 
dation. Chairman of symposium on “En- 
couraging Scientific and Engineering Man- 
power for the Future,” Friday morning, 
April 2; toastmaster at banquet session, 
Friday evening, April 2. 


PAUL B. SEARS, Professor of Conservation 
and Director of the Graduate Conservation 
Education Program, Yale University, New 
Haven, Connecticut. Principal speaker, 
general session, Friday morning, April 2: 
“Appraisal of Natural Resources.’ Photo 
by Yale University News Bureau—Alburtus. 
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( f AGNES E. MEYER, Washington, D. C. Well- 
known speaker on public affairs and issues. 
Will deliver address at general session, 
Saturday morning, April 3: ‘Science and 
Society.” 


DETLEV BRONK, President of the National 
Academy of Sciences, Washington, D. C., 
and President of the Rockefeller Institute 
for Medical Research, New York City, will 
deliver banquet session address, Friday eve- 
ning, April 2. 


FARRINGTON DANIELS, Chairman, Depart- 
ment of Chemistry, University of Wisconsin, 
Madison. Participant in Friday afternoon, 
April 2, session on Reports on Research in 
Science: “Utilization of Solar Energy.” 


ROBERT H. COOPER, Ball State Teachers 
College, Muncie, Indiana. General chair- 
man of elementary science portions of con- 
vention program; presiding at elementary 
science session Friday morning, April 2. 
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G. MARIAN YOUNG, Elementary School, 
Teachers College, Columbia University, New 
York City. Participant in symposium on the 
use of simple equipment in teaching ele- 
mentary science; chairman of elementary 
science clinic, Saturday morning, April 3. 
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GORDON E. VAN HOOFT, Bureau of Sec- 
ondary Curriculum Development, State De- 
partment of Education, Albany, New York. 
Chairman of discussion group 8, next steps 
in curriculum development for science in 
general education. 


LETHA A. WILLIAMS, Sixth Grade Teacher, 
Union Elementary School, Connersville, In- 
diana. Chairman of discussion group 6 on 
the training in science of elementary teach- 
ers. 


NORMAN R. D. JONES, Chairman of Sci- 
ence Department and Teacher of Biology, 
Southwest High School, St. Louis, Mis- 
souri; Past-president of NSTA; Chairman of 
Greater St. Louis Science Fair. Chairman 
of discussion group 21 dealing with moti- 
vation through extra-class activities and 
improved articulation of such programs 
with the science curriculum. 


GARNET TODD, Elementary Science Teacher, 
Harrison and McKinley Schools, East Chi- 
cago, Indiana. Chairman of discussion 
group 4 concerning the identification of 
science interests of young children; partici- 
pant in symposium on the use of simple 
equipment in teaching elementary science, 
Friday morning April 2. 


GRACE C. MADDUX, Assistant Supervisor 
of Science, Cleveland, Ohio, Public Schools. 
Participant in elementary science clinic, 
Saturday morning, April 3. 


ELRA M. PALMER, Supervisor of Science, 
Baltimore, Maryland, Public Schools. Chair- 
man of discussion group 10, TV and science 
instruction. 


MURIEL BEUSCHLEIN, Counselor for Stu- 
dent Teachers, Chicago Teachers College, 


and managi’ 3 editor The American Biology _ 


Teacher. Chairman of elementary science 
“Here’s How | Do It’ session, Saturday 
afternoon, April 3. 


RALPH W. LEFLER, Assistant Professor of 
Physics and Education, Purdue University, 
Lafayette, Indiana. Past-president of NSTA; 
chairman of convention program committee. 


LESTER D. BEERS, Science Coordinator, 
Plainfield, New Jersey, Public Schools. 
Chairman of discussion group 13 on im- 
provement of science instruction through 
more effective efforts of science supervisors, 
coordinators, and department heads in the 
smaller school systems. 


HERBERT MONTGOMERY, School Camp Di- 
rector and Elementary Science Consultant, 
Henry Township School Corporation, New 
Castle, Indiana. Participant in Friday morn- 
ing, April 2, symposium on the use of sim- 
ple equipment in teaching elementary sci- 
ence; chairman of discussion group 3 on 
locating and using community resources for 
elementary science. 


CHARLOTTE L. GRANT, Dean of Junior 
Class and Teacher of Biology, Oak Park 
and River Forest High School, Oak Park, 
Illinois. President of NSTA; presiding at 
opening general session, Thursday after- 
noon, April 1. 
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What Holds the Water Up? 


By M. F. VESSEL 


Professor of Science Education, San Jose State College, California 


ERHAPS the one unique feature of a science 
P course which makes it different from other sub- 
ject matter courses is the method used in learning 
science. This method is one of problem solving or 
the scientific method. Although this is well enough 
known to all of us, knowing it is not enough. Only 
by using the scientific method can the beginner 
appreciate and understand what science is. 

The question usually asked is—How do I go 
about teaching problem solving and the scientific 
method? Many of us have had intriguing problems 
develop which might be of interest and help to other 
teachers. Here is a series of simple exercises which 
the writer has used successfully a number of times. 
Perhaps others will find them equally intriguing. 

The class may be studying weather factors or 
air pressure. To set the stage, the instructor is con- 
spicuously busy cleaning an 
aquarium using a dip tube as 
the class assembles on this par- 
ticular day. Some student will 
usually ask what is going on. 
The instructor will then reach 
into a drawer, get some glass 
tubes (plastic tubes and straws 
will work), and the class will do 
the dip tube experiment. Dip 
one end of the glass tube into 
water and close the opposite 
end with a finger. Lift out the 
tube and water remains in the 
tube. The student is to ex- 
plain briefly why this happens. 
The usual student explanation for this experi- 
ment is “air pressure.” The author of a 
prominent textbook explains it by saying: air 
is pressing on the lower end but is prohibited 
by the finger from pressing equally on the 
upper end. 


With a casual comment that the scientist with- 
holds judgment until he is sure, the instructor pro- 
vides the student with a set of cork borers. These 
are available in most chemistry and physics labo- 
ratories. (If cork borers are not available, different 
diameters of plastic or glass tubing will serve as 
well providing the ends are smooth and straight.) 


March 1954 


Starting with the smallest tube, the student tries 
the dip tube experiment with all of the different 
sizes of tubes. He is also told to observe the water 
surface at the lower end of the tube and record his 
explanations. 

The question now before the student is: Why 

does the water persistently run out of the tube 

if the tube diameter is about one-half an inch 

or so? A frequent complaint made is that the 

finger isn’t big enough to cover the upper end 

of the tube so be sure to have a supply of 

proper sized corks on hand. 


Using the same tubes or cork borers the student 
repeats the experiment using alcohol or kerosene 
instead of water. 

Now he asks: Why can you not hold up alcohol 
or kerosene in the same size of tube that you 
can hold up water? 


Next, the student takes the largest cork borer— 
one in which the water could not be held when 
tested. 


Partially filling the tube with water he 
inverts it holding a finger or a 
cork on the opposite end. Now 
he places a thin card about one 
inch square over the open end 
and carefully turns the tube 
upright holding the card in 
place. He gently removes his 
hand from the card and the 
water should remain in the 
tube. Now the student does the common parlor 
trick using a drinking glass partly filled with water 
and a card, similar to the experiment just done with 
the largest tube. 
Why can the water be held up in a larger 
diameter tube if the lower end is sealed off 
with a card? How does the card effect this 
experiment ? 


The inquisitive student is encouraged to try still 
another experiment using a lamp chimney. The 
top is sealed off with a cardboard heavily coated 
with grease. The chimney is now partially filled 
with water, covered with a card over the open end 
and gently inverted. Compare this with the drink- 
ing glass experiment. While one student is hold- 
ing the apparatus have another student carefully 
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THE BEST IN 
HIGH SCHOOL 


SCIENCE TEXTS 


A 19514 BOOK 


PHYSICS—A BASIC SCIENCE Burns, Verwiebe, Hazel, Van Hooft 
3rd Edition 


This extremely popular and widely used text has been completely revised, redesigned, and reset. 
The third edition contains new material to bring the subject matter completely up to date, new problems 
and questions at topic and chapter ends, new illustrations—both photographs and line drawings. The 
supplementary material includes a new combination laboratory manual-workbook, new unit tests, and 
a new teacher’s guide. 


193.3 BOOKS 
SCIENCE IN EVERYDAY LIFE Obourn, Heiss, Montgomery 


A new high school general science text that emphasizes learning by doing. Students have the thrill 
of discovering scientific facts and principles for themselves through the performance of dozens of simple 
experiments—many of them with a “control” factor introduced to emphasize the scientific method. 
Supplementary material includes a workbook, a booklet of chapter tests, and teacher’s guide. 


CHEMISTRY—A COURSE FOR HIGH SCHOOLS Hogg, Alley, Bickel 
3rd Edition 


Completely revised, redesigned, and reset. The third edition emphasizes even more than preceding 
editions the almost limitless applications of chemistry in the modern world. Its organization provides 
unusual flexibility for adaptation of the course to local needs or class interests. Supplementary material 
includes a workbook, laboratory manual, unit tests, and teacher’s guide. 


EARTH SCIENCE—THE WORLD WE LIVE IN Namowitz, Stone 


A new earth science text written specifically for high school students. Its five units, containing 
thirty-seven short chapters, take up geomorphology, astronomy, meteorology, oceanography, and 
climatology. The teaching and learning aids at chapter ends are outstanding. Beautifully illustrated. 
A booklet of tests and a teacher’s guide are also available. 


ANOTHER FAVORITE 
PHYSICAL SCIENCES FOR HIGH SCHOOLS Hogg, Cross, Little 


Written for 11th and 12th grade non-science majors who want to learn the basic facts and principles 


of the physical sciences to better equip themselves for life in today’s scientific world. The interrelation- 
ships of the various fields are emphasized, and a too technical and mathematical approach is avoided. 


Supplementary material includes a workbook, unit tests, and teacher’s guide. 


D. VAN NOSTRAND COMPANY. INC. 


250 Fourth Avenue New York 3, N. Y. 
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puncture the greased card with a red-hot needle. 
Why does the water drop out? 

By performing these exercises and guided by a 
few thought questions, the student is able to ap- 
preciate that “‘air pressure” is only a partial ex- 
planation for these experiments. Furthermore, the 
explanation in textbooks of the dip tube experi- 
ment is frequently inadequate or incorrect and this 
is always a revelation to the beginning student. A 
factor involved and one seldom mentioned in these 
experiments is the surface tension of water. This is 
the surface film of water which provides a body 
on which the air presses. As the diameter of the 
tube becomes larger the surface film is stretched 
and becomes more and more spherical in shape due 
to gravity and cohesion. Eventually the film rup- 


lary 


tures and the water runs out. The cardboard in 
the experiment prevents the water film from assum- 
ing a spherical shape. (There is undoubtably 
some interaction between the molecules of water 
and the cardboard also.) 

To appreciate the existence of the water film and 
the toughness of its surface the student is given 
needles and razor blades which he floats on the 
water’s surface. A more vivid demonstration show- 
ing the presence of the water film can be shown with 
a water strider or water spider. Place the animal 
in a glass of water. While it is moving about on 
the surface of the water introduce some soap or 
detergent and watch what happens. The depend- 
ence of these animals on the tough water film will 
certainly be obvious. 


The School Assembly As A Science Experience 


By N. Eldred Bingham 


Professor of Education, University of Florida, Gainesville 


and Marjorie Bingham 


THE LIGHTS went down. The youngsters of the 
entire school sat in expectant silence as the play 
was about to begin. Only the fifth-graders were 
absent from the audience; they were to be the 
“players.” The dittoed program read: 


Vacation Fun, or An American Family Goes 
Camping 

CHARACTERS: Mrs. Allen, Mr. Allen, Elizabeth, 
Tommy, Aunt Beth, Forest Ranger. 

SCENE I. Jn the Sierra Nevada Mountains, 
California. A camp at an elevation of 8456 feet. It 
is near a huge granite boulder overlooking a blue 
mountain lake. The time is 8 a.m. and the family 
is coming back from a morning swim—cold but 
enjoyed by all campers. Mother and Aunt Beth 
have come on ahead and are preparing breakfast. 


Curtain 


Tommy: “Boy oh boy, was that water cold!” 

MotHER: ‘That reminds me; will you go bring 
some drinking water, Tommy?” 

Aunt Beto: “And who will volunteer to bring 
up the wood for a campfire tonight?” 

MotHER: ‘Elizabeth, will you please get the 
plates out for our breakfast?” 
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ELIzABETH: “I am going to get my doll out of 
the tent.”’ 

Tommy (bringing in bucket of drinking water): 
“Why did you bring that doll on a camping trip? 
I have to do all the work.” 

ELizABETH: “Oh, keep still.” (Argument and 
small tussle ensues.) 

MotTHeErR: “Elizabeth! You are old enough to 
stop these fights. There are lots more interesting 
things to do than that. Let’s think about the things 
we're going to do today. After breakfast we'll be 
starting our climb up Mt. Conness. That’s a stiff 
climb—over 12,000 feet.” 

Aunt BetH: ‘My, this bacon smells good. 
Come and get it, everybody! Do you remember 
the time our bacon caught on fire and we tried to 
put it out with water? Remember what happened?” 

FATHER (coming in): “Yes, I remember. I've 
been thinking about the dangers of campfires in the 
woods, too. I saw the forest ranger this morning 
down by the lake and he said he will come over to 
our camp and tell us about fires—how to put them 
out and how to protect our forests.”’ 


(All proceed with breakfast and conversation. ) 


Forest Ranger comes in. Greets evervone. No- 
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FOR TEACHING 


GENERAL SCIENCE ELECTRICITY 


Use the New CROW 
Beginner’s Experimental Kit 


SAFE—Uses only 6 volt D.C. and A.C.; same as flashlight—no 
possibility of shock. 


COMPLETE—Comes with 240 page text-manual containing 319 
illustrations. 


COMPREHENSIVE—Covers magnetism, circuits, transformers, elec- 
trical devices, motors and controls. 


INEXPENSIVE—Every school can now afford to offer instruction in 
electricity! 


FOR BEGINNERS—Manual written for elementary students; no 
mathematics—profusely illustrated. 


STUDENTS ‘LEARN BY DOING’—Construct their own operating 
assemblies. 


PORTABLE—Can be carried from room to room or issued to 
students for home study use. 


Experiments and assemblies cover: 
Permanent Magnetism Bells 


Electro-Magnetism Buzzers 
Circuitry, switches, fuses Thermostats 
Induction and transformers Relays 


D.C. and A.C. electric motors and controls 
PRICE—Complete with manual, transformer and portable case—$47.50 


Box 336M 


Electro- 


Bell Assembly 
Magnet and 
Experiment Circuit 


Sketch of 
AC Motor 
Assembly 


Write for Illustrated Bulletin 


UNIVERSAL SCIENTIFIC CO., INC. 


Vincennes, Indiana 
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tices and compliments them on fine camping equip. 
ment—cots, sleeping bags, air mattresses, etc. He 
accepts “a bite to eat” and tells one or two stories 
about experiences with bears in camps. He asks 
if the family is comfortable, cautions them about 
fires in the forests, and volunteers to do some ex- 
periments to help them understand fires and how 
to be safe with them. As he proceeds with the 
experiments (described below), he asks questions 
and ad libs; the children answer and sometimes ask 
questions also. 


Experiments: 


1. What is necessary for a fire? By lighting a 
candle and also a lantern, it is shown that fuel 
is necessary and that there must be a source 
of heat to kindle fire. 

2. Is air necessary? It is shown that a candle 
will stop burning when placed under an inverted 
glass jar. One goes out more quickly under a 
small jar than a larger one. 

3. How does oxygen affect kindling-point temper- 
ature? By heating sugar on a hot plate, and 
then heating a mixture of sugar and potassium 
chlorate similarly (see precautions that follow), 
it is shown that an abundant supply of oxygen 
makes things burn more readily. 

4. How did the first matches work? A fire is 
started by dropping concentrated sulfuric acid 
on a mixture of sugar and potassium chlorate. 

. How do modern matches kindle? Both ordi- 
nary and safety matches are demonstrated and 
explained. 

6. How did people start fires before they had 
matches? Fire is made by using flint and steel 
to ignite charred cloth, which in turn lights 
tissue paper. Why blow on the glowing tinder? 

. How extinguish a gasoline fire? A small gaso- 
line fire is extinguished by “smothering,” then 
by using carbon tetrachloride. 

8. How extinguish a grease fire? It is demon- 
strated that water “explodes” a burning, boiling 
fat fire; that baking soda or common salt ex- 
tinguishes it. 

9. How does the soda-acid extinguisher work? 
Vinegar (acid) is added to a solution of baking 
soda to evolve a gas (carbon dioxide). A match 
is thrust into the gas and is extinguished. 

10. How can one extinguish a candle? Use a 
snuffer to shut off oxygen supply; blow it out 

(blow away the gaseous fuel); cool it below 
the kindling temperature; and put a little water 
around the wick (solidifying the wax and cut- 
ting off fuel supply). 


un 


(At end of experiments, the campers ask the ranger 
to come back that evening for their campfire.) 


NARRATOR (while removing scene I and preparing 
scene II): “It is the custom in many camping areas 
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for the campers from several camps to gather 
around a campfire in the evening to sing songs. If 
anyone in the audience knows any of these songs, 
please join us as we sing.” 


SCENE II: Campfire ; low lights. Phonograph is 
playing folk songs or camp songs. Entire fifth- 
grade group is gathered around, singing. 


FaTHER: “That was quite a climb we had up Mt. 
Conness, even though we didn’t get clear to the top. 
I hope all of you had as delicious a dinner as we 
had this evening; ours was canned chicken and 
vegetables cooked in aluminum foil in hot ashes. 
Now let's top off the day with a good, loud “hymn 
sing.” 

(All sing two or three songs. Curtains close.) 


* 


It happened in the J. J. Finley School in Gaines- 
ville, Florida. All youngsters are interested in 
fires, and it was mostly the summer experiences of 
the children that led to this culminating experience 
that was presented for the educational benefit of 
the entire school. Some had seen burned-over land; 
some had been on summer camp trips; some had 
been simply ‘‘experimenting” as boys and girls are 
constantly doing. This particular fifth-grade group 
had been studying soil, rocks, erosion, and soil 
conservation. Some members of the group had been 
west and seen the Grand Canyon. 

As the group interest seemed to center on fire, 
the teacher asked the children to bring in five ques- 
tions each which they considered worthy of study 
by the class. The questions were collected by a 
committee and sorted into categories for study. The 
categories decided upon by the class and a few 
of the questions in each category are listed below as 
illustrations of the value judgments reached. 


How are fires made? 
1. When you build a fire, do you have to have 
something besides wood? 
2. Can you start a fire without matches today? 
. What ways did man use to start fires in the 
young vears (their words)? 
Discovery of fire 
1. How was fire discovered? 
2. How did man make fire without matches? 


What are the characteristics of fire? 
1. Is fire as hot as lava? 
2. What is the color of the hottest fire? 
3. What keeps a fire going once it gets hot? 
Uses of fire and fire safety 
1. What are some of the important uses of fire? 
2. What did the Indians use fire for? 
3. What would you do if your house caught on 
fire? 
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Fire extinguishers and putting out fires 
1. What is a good chemical for putting out fires? 
2. Is water good for putting out all fires? 
3. Is sand good for putting oui fires? 
4. Is it hard to make a fire extinguisher? 
Matches 
1. What chemicals are in the head of a match? 
2. How are safety matches different from regular 
matches? 
Extra questions 
1. What chemicals make a fire green or red? 
2. What temperature does it take to melt rock? 
To begin the study of these questions, each child 
set about finding anything he could with regard 
to any of the questions in the list. They used ele- 
mentary science textbooks, library books, encyclo- 
pedias, magazine articles, and other sources. They 
shared their findings via the bulletin board, dis- 
cussion periods, and doing experiments. 


The class decided to invite a high school science 
teacher to come in their room and demonstrate 
some “bigger” experiments. They told him what 
they had been doing, and he planned his experi- 
ments accordingly. They so enjoyed the demonstra- 
tions that they decided to put on an assembly for the 
entire school and to invite the science teacher to 
repeat his experiments as a forest ranger instruct- 
ing them on how io use fires safely when camping. 

Class committees were organized to plan for the 
assembly. The scenery committee painted granite 
rocks, shrubbery, trees, a waterfall, and finally on 
the last day procured real, live foliage for the two 
tallest trees. The Florida committee prepared a 
huge map of the state which showed all of the camp- 
ing sites now available. This was prepared to stim- 
ulate family camping in their own state. 

During the assembly all care was taken to be 
ready in case of accidental fire. A fire extinguisher 
was on the stage; also a pail of sand. The ma- 
terials for the experiments with potassium chlorate 
and sugar were carefully mixed and safely stored 
until ready for use. Sheets of metal covered the 
table tops and asbestos pads were used with many 
of the experiments. 

The entire experience was considered by the 
teachers to be exceptionally rich in desirable edu- 
cational influences. It provided for direct learn- 
ings about fire and fire safety; it provided for 
group planning and execution of ideas; it spurred 
interest and enthusiasm for a wholesome and wise 
use of natural recreational areas; it provided for 
team work between elementary and high school; it 
provided for the activities of one class to stimulate 
an entire school. 
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A RECOGNITION of the expanding role of science 
in the lives of all Americans is forcing our schools 
to re-examine our entire science education program. 
We are living in an environment so influenced by 
discoveries and inventions that the need for a fuller 
understanding and appreciation of the basic prin- 
ciples and potentialities of science is increasingly 
paramount and evident. This mobile and changing 
area demands a constant revision and adaptation of 
both content and method. Likewise, it becomes 
increasingly important that our youth attain a cer- 
tain proficiency in the scientific approach to think- 
ing, investigating, and studying. 

Change in education is always a slow process. 
Sometimes it is difficult to weigh and measure trends 
within the field because of this slow adaptation to 
the needs of youth. Practices vary from community 
to community and only after a selective trial and 
error method are changes adopted. Even then, 
their acceptance is never universal. This fact makes 
it difficult to isolate permanent trends in education. 
The very nature of our democratic effort to provide 
an education for all American Youth has accented 
the practical, functional approach. Consequently 
certain trends in the teaching of science seem ob- 
vious enough when we carefully scan what is being 
done in an ever-increasing number of schools. 


Trends in course-of-study reorganization toward: 


1. A continuous, integrated, 12-year program of 
science planned for general education. 

2. An elementary school science which is not a 
watered-down mixture of high school biology, 
physics, and chemistry but an exploration of 
the problems existing in the natural environ- 
ment of the child. 

3. The replacement of the traditional nature 
study by a broader, more functional, and co- 
herent program of science which includes more 
physical science than formerly. 

4. Offering integrated courses such as general 
science and general biology as required courses 
in the 9th and 10th grades, respectively, in 
order to reach as many pupils as possible before 
they are eliminated. 

5. Offering general physical science in the 11th 
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10. 


12. 


13. 


14. 


17. 


Ch CHis IN SCIENCE EDUCATION—1953 


By STANLEY B. BROWN 


Assistant Professor of Education, University of Colorado, Boulder 


or 12th grade as an elective course, providing 
both general and propaedeutic education. 
Offering survey courses in the biological and 
physical sciences on the junior college level; 
offered for general education along with pre- 
technical specialized courses. 

Enrichment of the science curriculum by means 
of additional elective courses appropriate for 
the resources of the community; size and fa- 
cilities of the school; needs and interests of 
its pupils. 

Less college domination of the science curri- 
culum with a more proportionate concern for 
the needs and interests of the noncollege- 
preparatory group. 

Higher enrollments in general science, biology, 
and physical science, but lower enrollments in 
physics and chemistry. 

Increased emphasis on science as an integral 
part of the school program—either as a sep- 
arate course or in combination with social 
studies or some other area. 

Development of course outlines by school sys- 
tems and publishers to insure a sequence of 
subject matter from the kindergarten through 
senior high school. 

More atomic energy materials in the various 
science courses to help youth meet the prob- 
lems and challenges brought into being by the 
atomic-air age. 

Requiring more science courses for graduation 
(secondary and higher education level). 

The kind of science course which is as appli- 
cable for the small high school as for the large 
high school, eliminating many of the more 
technical and more expensive courses found 
only in large high schools. 

Science courses designed for all youth—the 
slow learner as well as the rapidly-maturing 
individual—rather than exclusively for the 
student who plans to continue his study of 
science. 

The determination of curricc'ir content after 
community surveys have been made and an 
inventory compiled of those phases of com- 
munity life pertaining to science. 

The study of the application of scientific prin- 
ciples in the home, on the farm, in the indus- 
tries of the community, and as related to the 
health, safety, sanitation, transportation and 
communication of the community. 
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Science texts which are less college preparatory 
and encyclopedic but are more functional in 
the every day life of students. 

Science texts authored by teams instead of 
individuals—teams often made up of a high 
school science teacher, a science subject matter 
specialist, and a science educator engaged in 
teacher training. 

Texts utilizing a psychological organization of 
content instead of the logical arrangement of 
subject matter. 

The concept of a changing curriculum and 
changing curricular materials to keep step with 
changing communities, changing young people, 
and changing knowledge. 


Trends in methodology toward: 


1. 


Giving attention to objectives which lead to 
modification of behavior as well as the objec- 
tive of the acquisition of facts. 

Science experiences and units built around the 
solving of real, meaningful, and socially sig- 
nificant problems—the solution of which in- 
volves materials from several subject matter 
fields. 

More cooperative planning; administrators, 
teachers. and pupils planning and working to- 
gether to execute an effective science program. 
Greater utilization of community resources; 
for example, studying the birds of Middletown 


A NEW EDITION OF 
AN OLD FAVORITE 


OUR SURROUNDINGS 
by 
Fowler, Collister 
and Thurston 


This latest edition (copyright 1953) of a pop- 
ular textbook in General Science is written 
expressly for use either as the top book of a 
three-year course, or for schools that require 
a one-year course in General Science. The 
simplicity and clarity of its language, as well 
as the completeness of its coverage, make it 
outstanding as a classroom text. Other un- 
usual features are brief biographies of fa- 
mous scientists, and a glossary of 1100 basic 
scientific terms. Beautifully illustrated with 
a profusion of photographs and diagrams. 


IROQUOIS PUBLISHING COMPANY, INC. 


Home Office: Iroquois Building 
P. O. Box 1315, Syracuse, New York 


New York Chicago Atlanta Dallas 


March 1954 
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22. 


instead of the exotic birds of Pakistan. 
Seasonal organization of subject matter; for 
example, studying the birds which are native 
to the community and when they are present 
in the community. 

Covering less material well—instead of cover- 
ing all the material provided in the text. 
Fitting and adapting science offerings, methods, 
and content to the needs, interests, and abilities 
of boys and girls instead of to the interest of 
scientists. 

Greater use of problem methods, activity pro- 
grams, supervised study, unit plans, project 
methods, socialized groups, A-V materials, and 
home-made equipment. 

The use of a wider range of materials and more 
extensive reading programs—several texts, 
periodicals, and newspapers instead of a single 
text. 

The organization of science clubs as a means 
of enriching the regular courses. 

Elimination of the double laboratory period. 
More demonstration and lecture-demonstration 
with less individual laboratory work. 

A study of the most efficient techniques of 
demonstrating scientific laws and principles. 
Combination classroom and laboratory instead 
of different rooms and different days for class- 
work and laboratory. 

Use of prepared diagrams and away from de- 
tailed, artistic drawings made by students. 
Use of actual experiences, more doing, and 
less reading and hearing about science. 

Use of a more practical laboratory manual; 
toward less filling-in of blanks and less experi- 
mentation on a cook-book basis. 

The use of the laboratory as a method of in- 
struction whenever it is appropriate and needed 
instead of being conducted on set days. 
Individualization of experiments on the basis 
of the student’s unique interests. 
Development of experiments by means of 
group cooperation on the part of the students. 
A realization that there is no one best way but 
that all methodology has a part to play in 
modern science education. 

An increased emphasis on the importance of 
problem recognition followed by individual and 
group usage of the basic steps of the scientific 
method of thought and experimentation for 
solution of those problems. 


These trends were compiled through a study of 
recent and current issues of leading science educa- 
tion periodicals; a survey of the various yearbooks 
in the field; an investigation of reports of various 


committees studying the problems of modern science 
education; an analysis of the opinions of experts 
in science education; and through an examination of 
recently published textbooks in the field of science. 
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The following biographical sketches include, in this order: 
name; present professional connection; degrees, publica- 
tions, and special honors; NSTA and other professional ac- 
tivities; family and hobby interests. See also ‘“‘NSTA Ac- 
tivities” page 91 of this issue. 


For President-Elect 


ROBERT STOLLBERG. Associate Professor of Science and 
Education, San Francisco State College, California. 
BS (physics), BEd, University of Toledo, MA, EdD, 
Columbia University; dozens of articles on science, 
electronics, and science education in several different 
journals; laboratory manuals, instructional booklets 
and materials included patented equipment for teach- 
ing elementary and secondary school science; Phi Delta 
Kappa: Chairman of NSTA committee that produced 
“Science In Secondary Schools Today,” Bulletin of the 
National Association of Secondary School Principals; 
member of NSTA Board of Directors; member NSTA 
elementary school science committee; member NSTA 
committee on standards for certification of science 
teachers; member NARST; president of Elementary 
School Science Association of Northern California; 
member of Board of Directors, California Science 
Teachers Association (Northern Section); member 
Conference on Nation-Wide Problems of Science 
Teaching at Harvard University, summer of 1953. 
Married; two daughters; two sons; electronics, travel- 
camping, music. 


STANLEY E. WILLIAMSON. Head of Department of Sci- 
ence Education and Director of Student Teaching, 
Oregon State College, Corvallis. BA, Nebraska Wes- 
leyan University, MA, Columbia University, EdD 
(nearing completion), University of Oregon; several 
articles on science and education in University of 
Oregon curriculum bulletins; Phi Delta Kappa, Kappa 
Delta Pi. Member NSTA Board of Directors since 
1949; western regional vice-president 1953-55; chair- 
man NSTA workshop committee on science education 
in civil defense; member Oregon Alcohol Education 
Committee and Oregon Committee on Conservation; 
member Executive Committee, Oregon Association of 
Secondary School Principals. Married; two sons, one 
daughter; photography, camping, fishing; President 
Corvallis Lions Club, 1953-54. 


CALVIN GRASS RALPH E. KEIRSTEAD CHARLES G. GARDNER 


CHIDNOFF STUDIO 


ROBERT STOLLBERG GRETA OPPE 


Nominees 


For Secretary 


GRETA OPPE. Head of science department and teacher 


of chemistry, Ball High School, Galveston, Texas. BA, 
University of Texas, MA, New York University, 
other graduate work, Harvard University, Syracuse 
University, and University of Michigan. Contributor 
to Journal of Chemical Education, Biological Abstracts, 
and Metropolitan Detroit Science Review; author of 
Chemistry—A Worktext for High Schools (Steck Co.) ; 
Fellow of AAAS and NEA representative on AAAS 
Council; Life Fellow of Texas Academy of Science; 
Life Member of NEA, NSTA, and Texas Association 
of Science Teachers. Long-time member NSTA 
Board of Directors; southern regional vice-president 
1953-55. Interested in religious education. 


DOROTHY TRYON. Head of science department and 


teacher of biology and chemistry, Redford High School, 
Detroit, Michigan. BS (chemistry), MS (chemistry), 
Wayne University; articles on science and science edu- 
cation in Metropolitan Detroit Science Review. Serving 
second of two terms on NSTA Board of Directors; 
member NSTA workshop committee on science educa- 
tion in civil defense; chairman of summer regional 
conference at University of Michigan, 1952; Past 
president of Metropolitan Detroit Science Club; active 
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ARMSTRONG 


OTIS W. ALLEN 


WILLIAM T. WILKS 


in NABT, AAAS, local section of American Chemical 
Society, and local NEA group. Hobbies: photography, 
gardening, travel, reading “who-dun-its.”’ 


For Treasurer 


ELRA M. PALMER. Supervisor of Science, High Schools, 


Baltimore, Maryland. BS, MEd, Johns Hopkins Uni- 
versity; numerous articles in Baltimore Bulletin of 
Education, The Maryland Naturalist, The Maryland 
Conservationist, The Baltimore Sun; Phi Delta 
Kappa. Member NSTA Board of Directors, 1950- 
52, eastern regional vice-president, 1953-55; secretary 
of NSTA workshop committee on science education 
in civil defense; region III chairman for NSTA’s Future 
Scientists of America Foundation Science Achieve- 
ment Awards for Students, 1954; member Conference 
on Nation-Wide Problems of Science Teaching at 
Harvard University, summer of 1953; past president 
Maryland Science Teachers Association; trustee and 
educational director The Natural History Society of 
Maryland. Married; two daughters; geology and 
paleontology of Maryland; president of residential 
community association. 


JOHN S. RICHARDSON. Professor of Education, Ohio State 


University. BSEd, MA, Miami University, PhD, 


MERTEN M. HASSE 


STONE STUDIO 
LOUIS H. DUNLOP MARIAN YOUNG HAROLD HAINFELD 
Ohio State University; co-author of Methods and 
Materials for Teaching General and Physical Science 
(McGraw-Hill Book Co.); author of many maga- 
zine articles on science teaching; Phi Beta Kappa, 
Phi Delta Kappa. NSTA treasurer, 1953-54; chair- 
man of NSTA Advisory Council on Industry-Science 
Teaching Relations, 1952-54; secretary of committee td 
and editor of report of NSTA research study on 4 
School Facilities for Science Teaching; member of 
Administrative Committee of NSTA’s Future Scien- 
tists of America Foundation. Married; two sons, one 
daughter; woodworking, travel. 


For Alternate Director, Region | ' 
(One-year term) 


CALVIN F. GRASS. Head of science department, Lancaster, 

New Hampshire, High School. AB, Boston University, as 
MEd (nearing completion), University of Maine; oS a 
Westinghouse Fellow at Carnegie Institute of Tech- ' = 
nology, summer of 1953. President of North Country 
Science Teachers Association; co-chairman of North 
Country Science Fair and member of committee for 
N. H. State Science Fair. Married; two sons; photo- 
graphy, electronics, music. 


RALPH E. KEIRSTEAD. Consultant in Science, Hartford, i 
Conn., Public Schools. AB, Bowdoin College, EdM, a 
Bates College; co-author Wonderworld of Science 
series (Scribners) and Science for a Better World 
(Scribners); Phi Beta Kappa; Fellow, Fund for the 
Advancement of Education of the Ford Foundation, 
1952-53. Member of NSTA evaluation committee 
for the Packet Service; past president New England 
Association of Chemistry Teachers; director, Con- 
necticut Science Teachers Association. Married; one 
son; woodworking, gardening, Civitan Club. 


For Director and Alternate Director, Region Il 
(Two-year terms) 


LOUIS H. DUNLOP. Chairman of department of science 
and chemistry instructor, McKeesport, Pa., High 
School. BS, Allegheny College, MEd, University | en 
of Pittsburgh. Member of committee on local ar- , 
rangements for Pittsburgh national convention of 
NSTA; area director; member American Chemical 
Society. Married; woodcraft and photography. 
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CHARLES G. GARDNER. General science teacher, Grant 
Junior High School, Syracuse, N. Y. AB, MS, Syracuse 
University. NSTA state director for New York; 
president of New York State Teachers Association; 
organized Central New York Science Congress (1949) 
and has been director for six years. Married; one son; 
Boy Scouts, church activities; hiking and camping; 
photography; science clubs and congresses. 


HAROLD HAINFELD. Science teacher, Roosevelt Elemen- 
tary School, Union City, New Jersey. BS, MA, New 
York University, Professional Diploma (32 points be- 
yond MA), Columbia University; many articles on 
military subjects, science teaching, and radio and TV 
in various magazines; in military service 1942-46; 
Ist Lieut. and instructor, Chemical Warfare Service ; 
received awards from American Museum of Natural 
History and Chicago Radio Council for classroom 
utilization of radio; Phi Delta Kappa, Kappa Phi 
Kappa. Vice-president, New Jersey Science Teachers 
Association; president, New Jersey Association for 
Education by Radio-Television; editor, New Jersey 
Audio-Visual Council Newsletter. Married; one daugh- 
ers, twin boys; photography, stamp collecting. 


SAMUEL SCHENBERG. Supervisor of Science, High School 
Division, New York City Public Schools. BSChE, 
Massachusetts Institute of Technology, MA, New 
York University, LLB, Brooklyn Law School; articles 
in Journal of Chemical Education, The Science 
Teacher, The Teaching Scientist, and other magazines; 
editor of Use of Radioisotopes in High School Science 
Teaching produced by Atomic Energy Commission. 
NSTA area director for New York City and vicinity ; 
past president Chemistry Teachers Club of New York 
City; member ACS and NARST; consultant to Oil 
Information Committee of American Petroleum In- 
stitute. Married; one daughter; bridge and golf. 


HENRY F. WHITE. Chairman, Science Department, School 
of Education, Fordham University, New York City. 
AB, Fordham College, MA, Villanova College, PhD, 
Fordham University; syllabi in chemistry, biology, 
and general science (in preparation), Archdiocese of 
New York. Member School Health Advisory Com- 
mittee of N. Y.; Tuberculosis and Health Association ; 
president New York Chapter of National Catholic 
Round Table of Science; member of Executive Com- 
mittee, Archdiocesan Science Council of New York. 
Married; two daughters, one son. 


MARIAN YOUNG. Elementary classroom teacher, New 
York City; summers, Visiting Professor, University 
of Arkansas. BS, MA and Professional Diploma, 
EdD, Columbia University. Author of numerous 
science articles, film scripts, and books (in prepara- 
tion) for children; honorary member Eugene Field 
Society. Second vice president 1952-53, secretary- 
treasurer 1953-54 of National Council for Elementary 
Science; active in Association for Childhood Educa- 
tion. Interests are travel and writing. 


For Director and Alternate Director, Region IV 
(Two-year terms) 

OTIS W. ALLEN. Head of science department, Greenwood, 
Mississippi, High School. BS, Western Kentucky Col- 
lege, MS, Ohio State University; composed and deliv- 
ered more than one hundred speeches on science and 
science education for civic and professional groups; Fel- 


low, Fund for the Advancement of Education of the 
Ford Foundation 1952-53; writes daily newspaper fea- 
ture on “What’s Right With Greenwood”; received 
1946 “Outstanding Young Man” award of Greenwood 
Junior Chamber of Commerce. Represented NSTA in 
addressing Relations With Industry Section of Amer- 
ican Society for Engineering Education, Gainesville, 
Fla., June, 1953; regional chairman of NSTA’s Science 
Achievement Awards program; past president of Sci- 
ence Section of Mississippi Education Association; life 
member of NSTA. Married; three daughters, one 
son; 16mm movies, offset printing, writing children’s 
science stories. 


RUTH ARMSTRONG. ‘Teacher of ninth-grade general sci- 


ence, Fort Smith, Arkansas, Junior High School. BS, 
MS, University of Arkansas, postgraduate work at 
University of Chicago and University of Colorado, 
Member of U. S. Army Educational Mission to Korea, 
1948; president of Department of Classroom Teachers 
of Arkansas Education Association; president of Sci- 
ence Section of Arkansas Education Association; presi- 
dent of Fort Smith Audubon Society. Interested in 
natural history. 


CLYDE T. REED. Head of department of biology, Uni- 


versity of Tampa, Florida. AB, BP, Campbell Col- 
lege, MS (zoology), Washington College, MS (ento- 
mology), Cornell University; published Marine Life 
of Texas Waters, also many articles in various journals, 
laboratory manuals in several fields of biology; Life 
Fellow of Texas Academy of Science; Fellow of AAAS. 
NSTA representative for state of Florida; organized 
Texas Academy of Science; active member Florida 
Association of Science Teachers. Married; field work 
and photography. 


WILLIAM T. WILKS. Professor of Science, State Teachers 


College, Troy, Alabama. EdD, Columbia University, 
BS, MS, Alabama Polytechnic Institute; published 
articles in Journal of Chemical Education, The Science 
Teacher, The Grade Teacher, Journal of the Alabama 
Academy of Science; Phi Delta Kappa, Kappa Delta 
Pi. President-Elect of Alabama Academy of Science; 
past president of Science Division of Alabama Educa- 
tion Association; member AAAS, NARST, NEA, 
American Association of Physics Teachers. Married; 
one daughter; bridge and golf. 


For Director and Alternate Director, Region VI 


(Two-year terms) 


MERTEN M. HASSE. Head of science department, Central 


High School, Aberdeen, South Dakota. BA (mathe- 
matics and physics), MA (astronomy), Carleton Col- 
lege, further graduate work at State University of 
Iowa, University of South Dakota, and University of 
Minnesota; courses of study; “A Science Classroom- 
Laboratory” in American School Board Journal; re- 
ceived Recognition Certificate (for science teaching) 
of South Dakota School of Mines, 1953; Fellow of 
Fund for the Advancement of Education of the Ford 
Foundation, 1953-54; served in U. S. Navy (electron- 
ics) 1943-46. Delegate to NSTA’s Pittsburgh conven- 
tion, 1953; past president of Science Roundtable of 
South Dakota Education Association. Married; six 
children; active radio amateur for thirty years; oper- 
ates own radio station and sponsors high school Radio 
Club with its own station. 
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J. DONALD HENDERSON. Associate Professor of Physics, 
University of North Dakota, Grand Forks. BSEd, 
MS, University of North Dakota, doctoral studies at 
University of Minnesota; Course Outline for Physics 
in North Dakota High Schools; co-author of General 
Physics Laboratory Manual (Burgess Publishing Co.) ; 
articles in other magazines; Phi Delta Kappa, Sigma 
Xi. NSTA state director for North Dakota; regional 
chairman of NSTA’s Science Achievement Awards 
program; secretary of North Dakota Academy of 
Science since 1950 and secretary of committee for 
Proceedings of the Academy; past-president North 
Dakota chapter of American Association of University 
Professors. Married; two daughters. 


ROBERT MOLKENBUR. Chemistry teacher, Central High 
School, St. Paul, Minnesota. BA, Macalaster College, 
MA, University of Minnesota; articles published in 
Journal of Minnesota Education Association and 


Proceedings of Minnesota Academy of Science. NSTA 
state director for Minnesota, member of committee 
on affiliated groups, Packet Service evaluator; past- 
president of Minnesota Junior Academy of Science 
and Physical Science Section of Minnesota Education 
Association; member of manpower committee of Min- 
nesota Section of American Chemical Society. Mar- 
ried; one daughter, two sons; traveling to places of 
historical interest; works summers for Minnesota Min- 
ing and Manufacturing Company. 


GLENN E. WARNEKING. Science teacher, Blair, Nebraska, 
High School. BA, Nebraska Wesleyan University, 
ME (nearing completion), University of Nebraska. 
NSTA state director for Nebraska; chairman Nebraska 
Junior Academy of Science, 1952-53; delegate to 
NSTA’s Pittsburgh convention and Rocky Mountain 
Regional Conference at University of Colorado, 1953. 
Married; radio and electricity, aquaria and terraria. 


> Report of Nominating Committee Obourn Goes to UNESCO 


The work of your present nominating committee is 
finished. Now it’s up to you—please mark your ballot 
and mail it to me not later than March 22. 

The nominees for officers and directors of the Associa- 
tion for 1954-55 are presented on pages 88-91. In line 
with the directive of the Board of Directors (Miami 
Beach meeting, 1953), two or more candidates have been 
presented for each position to be filled. These nominees 
have been selected through the following procedures: 
(1) suggestions received from members of NSTA; (2) 
suggestions received from NSTA affiliated groups; (3) 
suggestions received from NSTA state and area direc- 
tors; (4) suggestions received from the present Board 
of Directors and Past Presidents of NSTA. These steps 
resulted in a list of nearly 200 individuals, from which 
the nominees were selected in an all-day session of the 
nominating committee held in New York City last De- 
cember 19. 

I wish to express the thanks and appreciation of the 
committee to all who have shared in the development 
of this list of candidates. Our special thanks go to 
those who have accepted a position among the nominees. 
My personal acknowledgment of a professional job 
well done is extended to the following members of the 
committee: Gladys V. Benner, Philadelphia, Pennsyl- 
vania; Hubert Evans, New York City; Helen E. Hale, 
Towson, Maryland; and Nathan A. Neal, East Orange, 


New Jersey. Ricuarp H. Lape, Chairman 


Amherst Central High School 
Snyder, New York 


March 1954 


Not exactly an NSTA ac- 
tivity, but a high honor for 
an NSTA member which 
we're proud to announce. 
Dr. Ellsworth S. Obourn of 
the John Burroughs School, 
Clayton, Missouri, has been 
named to take charge of 
Unesco’s program for the 
study of science education 
and the improvement of sci- 
ence teaching in the mem- 
ber states of Unesco. 

This new Unesco post has been established in recog- 
nition of the fact that a primary need of the underde- 
veloped countries is the increased use of science in 
agriculture and industry. This has created a universal 
demand for the expansion of science instruction in the 
schools. In many countries it has been non-existent, 
except for university training, and Unesco’s first em- 
phasis is on the improvement of science teaching in the 
primary schools, especially in those countries where 99 
per cent of the children do not go beyond fifth or sixth 
grade. 

Dr. Obourn is well known throughout the science edu- 
cation fraternity in this country and beyond. He has 
published textbooks for high school science (the latest 
being Science in Everyday Life, Van Nostrand, 1953) 
as well as books of methods of teaching science. He is 
the author of a long list of special articles in educational 
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publications on the problems and methods of science 
teaching. Also, he has been active in several organiza- 
tions for science teachers, notably the National Associa- 
tion for Research in Science Teaching which he served 
as secretary for ten years. He has served as a member 
of the Board of Directors of NSTA and is currently a 
member of the Committee on International Relations. 

Dr. Obourn goes into his new post fortified by con- 
siderable experience with science teaching in other coun- 
tries. He has already served as technical expert and 
advisor to the Ministry of Education at Bangkok in 
Thailand during 1952 and 1953 (see The Science 
Teacher, February, 1952, p. 34). His principal work 
will be in connection with Unesco’s efforts to help to 
organize science teachers’ associations in various coun- 
tries and to continue the study of curricula in science 
teaching throughout the world. 

NSTA extends congratulations and best wishes to 
“Bud” Obourn and expresses the willingness, the eager- 
ness, of our Association to help him in his new work 
in every way that we can. 


Stollberg—continued from page 64 


there is roughly one television receiver for every 
six men, women, and children in the Nation. And 
on the other hand, there are more radio receivers 
than ever! In all fairness, of course, some of the 
early prognosticators were right—and some of them 
are right today. The question is, “Which ones?” 

However, it is possible to draw certain sober 
probabilities from the current crop of predictions. 
Among them: 


a. Color TV receivers will be expensive (perhaps 
$700-$1200), particularly at first. They are more 
complicated, and they include a still high-priced 
multichrome picture tube. Furthermore, the in- 
dustry is not yet tooled up for mass production. 
With improvements and quantity manufacture, the 
price may in a few years come to within 25-50% 
of that of today’s monochrome receivers of similar 
quality. (Monochrome prices will probably con- 
tinue to decline.) 

b. Multichrome receivers will be hard to get-—even if 
one has the price. With increasing production, 
of course, this situation will be alleviated in a 
year or two. 

c. Color TV will not die for lack of support. Col- 
lectively, the TV networks and producers will 
invest scores of millions of dollars into this field 
within the next few years. This will help develop 
improved multichrome techniques and an expanded 
multichrome market. 

d. TV programs—both monochrome and multichrome 
—can now be recorded entirely on magnetic tape. 
The flexibility and economy which this develop- 
ment promises may markedly affect the pattern of 
TV in the future. Tape recorded audio and video 


90 


may one day do much of what is now done on 
sound-motion-picture film. 

e. Color TV will not eliminate monochrome TV. For 
one thing, it would take many years to make an- 
other 30 million sets. For another, many cus- 
tomers acquiring TV will retain their old mono- 
chrome unit for a “second” set for den, rumpus 
room, or cottage. There will for the foreseeable 
future be plenty of monochrome telecasts for 
which it is no advantage to have a color receiver, 
There are many commercial and industrial uses 
of TV which have absolutely no need for color, 
Some people will prefer monochrome TV. Re- 
member, color photography has not displaced black 
and white film! 

No one really knows what will happen as time 
and “the state of the art” unroll along the multi- 
chrome magic carpet. New trends and develop- 
ments are sure to amaze us all—and in a short time 
high school students may challenge their science 
teachers with questions about something entirely 
new and different. 

But from the perspective of the immediate past, 
the advent of color TV in late 1953 appears as a 
major step forward in means of communication and 
of science in general. Surely it is a development 
concerning which science teachers should be alert. 
It represents one more opportunity for reaching 
young people in terms of their real interests, and 
of acquainting them with the nature of science and 
of the world in which they live. 
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» Science Teacher Recognition 


Awards : 
1953-1954 


Each mail coming into the office during the past few 
days has brought many packages bearing marks of hav- 
ing been carefully wrapped and hopefully forwarded. 
Participation in this program has more than doubled 
over last year. Miss Robertson, who has handled the 
entries, predicts that the judges will have a real job 
in picking the four award winners. 

Whoever they may turn out to be, four teachers 
can look forward to a proud and happy award cere- 
mony at the April 2 banquet in connection with the 
1954 NSTA Convention. 


> Science Achievement Awards: 
1953-1954 


As the end of the school year approaches, many 
teachers will be looking for ways and means to give 
students additional recognition for exceptionally good 
science project work. The Awards program solves this 
kind of problem. 

If students are advised of the rules for the Science 
Achievement Awards program while they are designing 
their projects, it is a simple matter for them to pre- 
pare an entry in the Awards program without too 
much trouble. 

Entry materials can still be obtained from the 
Foundation in time to meet the May 15 deadline. 

As a reminder to those who may have projects ready 
to submit, the chairmen of the eight regions are: 


Region |. Mr. RusseLtt MEINHOLD, Science De- 
partment, Rhode Island College of Education, Provi- 
dence, Rhode Island. 

Region Il. Mr. W. L. Davipson, Thomas Jefferson 
High School, Elizabeth, New Jersey. 

Region Ill. Mr. Erra M. Parmer, Division of Sec- 
ondary Education, Department of Education, 2418 St. 
Paul Street, Baltimore 18, Maryland. 

Region IV. Mr. Otis W. ALLEN, Greenwood City 
Schools, Greenwood, Mississippi. 

Region V. Miss VIoLET STRAHLER, Stivers High 
School, Dayton 5, Ohio. 

Region VI. Mr. J. Donatp HENDERSON, Depart- 
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ment of Physics, University of North Dakota, Grand 
Forks, North Dakota. 

Region VII. Dr. Hersert A. Smit, School of Edu- 
cation, University of Kansas, Lawrence, Kansas. 


Region Vill. Mr. H. M. Loupersack, The Lewis 
and Clark High School, Spokane 4, Washington. 


The Code Number on each entry card indicates the 
region to which the Entry and Part 1 of the entry card, 
and the student data sheet should be sent. Parts 2 and 
3 of the entry card should be sent to: Committee on 
Awards, Future Scientists of America Foundation of 
the National Science Teachers Association, 1201 Six- 
teenth Street, N. W., Washington 6, D. C. 


> Summer Work for Teachers: 


“In my judgment, practical experience which gives 
insight into industrial applications of mathematics and 
science would, by adding reality and competence, im- 
prove the effectiveness of teaching these subjects in 
American secondary schools.” 

This quotation from the United States Commissioner 
of Education, Dr. S. M. Brownell, is featured in a brief 
brochure that is being mailed to industrial executives 
who are in position to provide science-related summer 
jobs for teachers. Send us the addresses of any people 
to whom you would like to have the brochure sent. 


> The School Science Laboratory: 


We have been assured that money will be available 
to permit at least 32 science teachers to be brought 
together for two weeks or so in August to make a study 
of science laboratory activities. 

The fellowships are adequate to cover all expenses 
and provide modest compensation for the participants’ 
services. Tentative plans call for the fellows to spend 
several days visiting research laboratories and seeing 
the tactics and strategy of science in operation. The 
remaining time will be devoted to examining current 
and proposed laboratory activities against the back- 
ground of the abilities, skills, and attitudes reflected by 
successful research people. 

The details of this program will be announced in 
the April issue. Preliminary information now avail- 
able: 


Future Scientists of America Foundation, NSTA 
1201 16th St., N. W., Washington 6, D. C. 
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Now Complete for Grades 7, 8, and 9... 


SCIENCE FOR BETTER LIVING 


Brandwein— Hoilingworth— Beck — Burgess 


—Organized to help the teacher take full advantage of 
the natural unfolding of a student’s interests and curiosity. 


YOU AND YOUR WORLD 
YOU AND YOUR INHERITANCE 


With separate booklets of Teaching Tests 


SCIENCE FOR BETTER LIVING: COMPLETE COURSE 
With Workbook, Tests, and Visual Aids Booklet 


HARCOURT, BRACE ann COMPANY new York 17—Chicago 1 


QB6 Wood Anemone 


NEW CHARTS 


We are pleased to announce 
republication of the famous 
JUNG-KOCH-QUENTELL 
CHARTS. This excellent new 
series presents its subjects 
with special techniques and 
in large size: 


34 x 4514 inches 


Background color and 
shading vary through the 
series, each chosen to en- 
hance the subject portrayed. 
All the charts are outstand- 
ing combinations of beauty 
and instructional effective- 
ness. 


DENOYER-GEPPERT COMPANY 


Chicago 40, Illinois 


5245 Ravenswood Avenue 


QZ50 Rhizopoda 


For complete information 
write for Circular S41TST 
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General Science, Physics 


Thermostat Demonstrator 


By JENNINGS KING, General Science Teacher 
McCormick Junior High School, Cheyenne, Wyoming 


The “Jim Hosey” thermostat demonstrator in- 
trigues students and shows the use of a bi-metallic 
strip as a switch in temperature control. 

Jim Hosey, meteorologist with the U. S. Weather 
Bureau and former science teacher, gave me the 
rough plans for a thermostat demonstrator he had 
built. I turned the plans over to five of my ninth- 
grade students—Larry Marker, Kenneth Scribner, 
Nikki Breitweiser, Craig Stump, and Kenneth Lar- 
gent—who adapted the plans to the equipment we 
had and built the gadget shown in the picture below. 
Construction details are shown in the drawing. 
After two years of hard use, including the display 
and operation at the Western Plains Science Fair, 
the device still works. 

Two 1'4-volt dry cells are connected in series 
to operate two electric circuits. A bi-metallic strip 
acts as a switch to control operation of both the 
fan motor and the model T Ford coil. When cold, 
the bi-metallic strip closes the coil circuit and a hot 
spark at (7) ignites the alcohol burner. The flame 
soon causes the bi-metallic strip to bend away, thus 
opening the coil circuit. and stopping the flow of 
hot sparks to the wick. When the bi-metallic strip 
bends enough to make contact at (8) the fan oper- 
ates and blows out the flame and permits the cooling 
of the bi-metallic strip so that the cycle may be 
repeated. 

The 2-volt DC motor has the fan blades soldered 
to the armature shaft. The 8'%-inch bi-metallic 
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1—Dry cells 
2—Knife switch 
3—Model T Ford coil 
4—Motor and fan 
5—Bi-metallic strip 


6—Divided lamp holder 

7—Point of hot spark transfer 
8—Contact screw for fan circuit 
9—Contact screw for coil circuit 
P—Primary circuit S—Secondary circuit 
strip is made of 18-gauge galvanized iron and alumi- 
num riveted together tightly—a contribution of our 
metal shop instructor, Mr. D. Frechette. The 
divided holder for the alcohol lamp is made of light- 
weight galvanized iron. One side hooks onto metal 
screw cap of alcohol lamp. The contact screws (8) 
and (9) may be adjusted so that the bi-metallic 
strip may have greater or less travel at the free 
end. The knife switch is used as the master switch. 


General Science, Physics 


An Electro-Mechanical Television 
Analogy 


By HARRY MILGROM, Supervisor of Elementary 
Science 
New York City Board of Education, Brooklyn 


Do you have difficulty in making clear and 
understandable the answers to such “television ques- 
tions” as these? 


1. How is the iconoscope image scanned? 

What is a scanning line? 

What is interlaced feedback? 

What is sweepback? 

How is the image reproduced in the kinescope? 
What is meant by synchronization? 

7. What causes image distortion? 


nom W 


You can make a simple model to answer these 
questions. Construct the device this way. 
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NEW MICROSCOPES 


NEWLY DESIGNED NEW SAFETY FEATURES 


The most foolproof microscope on the market. A full sized COMPLETE 
instrument in the price range of the most reasonable “student” models. 


APSCO 


“Ca 


This instrument has: 


A FULL fine adjustment 

All METAL coarse adjustment rack and pinion 
Plano-concave mirror 

STANDARD 16mm and 4mm objectives 


and an EXCLUSIVE feature of the base extending slightly beyond the 
objective thereby precluding the bumping of objectives against the back 
wall of shelves and damaging nosepieces or objectives. Will remain par 


Guaranteed for ten years against defective 
parts or workmanship. 


focal indefinitely. 


Mirror specially mounted so it cannot fall out. 


Sold on ten days’ approval. 


THE GRAF-APSCO COMPANY 


5868 Broadway 


Price: $118.00 (we pay transportation) 
Less 10% on 5 or more 


Hughenian ocular 10x 
Achromatic objectives: 16mm (10x) and 4mm (44x) 
Disc diaphragm 


Old microscopes accepted in trade. 


Chicago 40, Ill. 


1. Mount two picture frames (approximately 
16 x 14 in.), side by side, on a baseboard to rep- 
resent the transmitter and receiver image screens. 

2. Insert in the left-hand frame (#1 in the 
diagram) a metal plate of galvanized iron on which 
is cemented a white cardboard stencil of the picture 
to be transmitted. This screen represents the 
iconoscope screen. 

3. Place in the right-hand frame (#2) a second 
metal plate over which is tightly stretched a piece 
of white sheeting. This screen represents the 
kinescope screen. 

4. Between the two screens and about half an 
inch in front of them, mount two quarter-inch rods 
of brass or dowling vertically (#3 in the diagram). 

5. Make part #4 by soldering together lengths 
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of brass tubing, such as curtain rod tubing with an 
inside diameter of 9/32 in., to form a rectangle. 
Adjust the spacing of #4 so that it does not move 
too freely up and down the vertical rods (#3). 

6. Place a 3-foot length of quarter-inch dowel 
through the lower brass tube so that is free to move 
horizontally (#5). Drill the dowel at points 
marked ‘“X” to accomodate the electrodes. 

7. Attach two copper electrodes made of #12 
wire and bent into loops for contact with corre- 
sponding portions of the two screens (#6A and 
6B). 

8. Connect the two electrodes with an insulated 
copper wire running between them outside the 
tube (+7). 


To operate the model in order to answer the ques- 
tions, proceed as follows. 


1. Connect the back of screen #1 to the posi- 
tive terminal and the back of screen #2 to the 
negative side of a six-volt storage battery. 

2. Dampen the white sheeting over screen #2 
with a concentrated solution of potassium iodide. 

3. Lift the rectangle (#4) to the highest point, 
move the dowel (£5) to the extreme left, and twist 
it so that the electrodes are pressed firmly against 
the screens. 
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4. Pull the dowel slowly to the right. The cir- 
cuit is completed every time electrode ##6A touches 
the metal plate through the open work of the 
stencil. On screen #2, Electrode #:6B deposits 
iodine lines in accordance with the stencil pattern. 
This action produces one scanning line. 

5. Move the dowel to the left with electrodes 
turned off the screens. This represents sweepback. 

6. Lower the rectangle (35) slightly and repeat 
the scanning action. Do this until the entire 
stencil image is reproduced on the receiver screen. 

7. Scan alternate regions and come back to fill 
in, to show significance of interlacing. 

8. Change alignment of the electrodes so that 
they do not touch corresponding points on the two 
screens, to show image distortion. 


It should be noted that in this analogy, current 
flows when dark portions of the stencil are scanned, 
producing equivalent dark (iodine) image spots on 
the receiver screen. In actual television operation 
the reverse, of course, is true. 


Physics, General Science 


How to Make a Carbon Microphone 
Using a Telephone Speaker 


By CHARLES F. BECK, Science Department, Bristol 
High School, Bristol, Pennsylvania 


In the teaching of units on sound in various 
science courses, the telephone speaker for voice 
transmission is of general interest. Its main parts 
are the diaphragm and carbon granule box. The 
carbon granule box in the electrical circuit changes 
the physical energy of the human voice into elec- 
trical energy for transmission. When radio tele- 


phones were first developed, the adapted telephone 


speaker was the first microphone. 

You may provide your own public address sys- 
tem at small cost. There is not much more needed 
than a radio set that is operating and one of the 
old stand-up type of telephone speakers. These 
are easily procured from your local telephone com- 
pany as they are being discarded in place of the 
modern type French dial phone. 

The mouthpiece with the carbon granule box is 
removed from the telephone stand by taking out 
the four screws that hold it. Two connections will 
be seen on the back of the granule box. Connecting 
wires of lamp cord may be attached to these connec- 
tions. These wires may be 100 feet long, if desired. 
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No shielding is ordinarily required. A battery of 
1% volts is placed in series in the long microphone 
wire. 

The ends of the two wires should be connected 
in series to the primary connections of an audio 
transformer. This is used because the carbon mi- 
crophone sets up a fluctuating direct current across 
the secondary. Fasten the audio transformer inside 
the radio case and the battery on the radio case. 
Solder all wires to battery and transformer. 

Purchase a toggle switch from a radio store, and 
place it on the back of the radio chassis. Also pur- 
chase a screw-in-connection for your microphone 
wires. Connect the two microphone wires from the 
secondary of your audio transformer to the screw- 
in-connection. Make this connection between audio 
transformer and connector as short as possible to 
eliminate feedback or else a shielded wire must be 
used. You are now connected to the chassis. 

The toggle switch is necessary in order to allow 
the radio to be used for ordinary broadcasting as 
well as for a public address system. Connections 
inside the set must be made from the switch to the 
grid of the first stage of audio amplification ahead 
of the output tube to the speaker. Usually the con- 
nection is made to a 500,000 ohm resistance or 
potentiometer which controls low input to audio 


FLASHLIGHT 
BATTERY 1.5V 
=H CARBON 500,000 Ohm 
3 
Pp 
TELEPHONE AUDIO aks FIRST AUDIO 
SPEAKER TRANSFORMER = STAGE 
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amplification stage. A large input lowers the 
volume of the amplifier. The other connection of 
the switch goes to the positive of the screw-in- 
connections. The negative of the screw-in-connec- 
tor is grounded on the chassis. 

The connections inside the chassis may be done 
by a radio fan. Manufacturers of the radio will 
send a set diagram and mark the desired places of 
connections, if requested, or your local radio repair 
man will make the necessary set connections for 
a microphone at a nominal cost. 

Shielded wire is necessary inside the chassis in 
order to prevent feedback. Ground the metal shield 
by soldering to chassis. Older radio sets used the 
transformer coupling for audio amplification. More 
modern sets make use of resistance and impedance 
coupling. Probably resistance coupling in the audio 
stage is most common in late sets. In all cases the 
potentiometer or 500,000 ohm resistance is con- 
nected through these couplings by shielded wire 
to the grid of the first audio stage or the output 
tube. 

All you need to produce a powerful public address 
system is: 

An old style stand-up telephone 


A radio, any type 

An audio transformer—low ratio (1 to 1) 
A toggle switch 

A screw-on-connector 

Lamp cord (any length) 

One flashlight battery—1.5 volts 


Connections: 


Unscrew mouthpiece of telephone speaker 

Attach two wires—any desired length 

Place flashlight battery in series with wires 

Attach wires to primary of audio transformer 

Attach audio transformer inside set if possible, 
or on top of cabinet 


Inside set: 


Attach connector to back of radio chassis 

Attach toggle switch about one inch from 
screw-on-connector on chassis 

Connect two wires from secondary of audio 
transformer to ground and positive of screw- 
on-connector 

Attach positive of connector to positive of 
toggle switch by condenser 

Attach two wires from toggle switch to poten- 
tiometer, using shielded cable 


SCIENCE FOR EVERYDAY USE—Third Edition 
revised by Smith and Vance 
BIOLOGY FOR YOU—Third Edition 
texts ‘ 
by Vance and Miller 
for 
a CHEMISTRY FOR THE NEW AGE—Revised 
by Carleton-Carpenter-Woline 
See PHYSICS FOR THE NEW AGE~—Revised 
them by Carleton-Williams-Buell 
¥: All accompanied by new or revised 
the laboratory manuals 
N.S.T.A. 
Meeting! 
J. B. LIPPINCOTT COMPANY 
Cuicaco * PHILADELPHIA ATLANTA * DALLAs * TorONTO 
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Burnett—Continued from page 67 


States? And what can we do as individuals in 
cooperative attack on these problems? Certain 
available facts dictated the diagnosis. Logic, at 
best, is all that I can attempt to draw on, as I tenta- 
tively offer suggestions on what to do for your con- 
sideration. If anything can be done to improve 
science teaching it is going to come out of the sharing 
of ideas and the challenging of ideas that we can 
engage in through such conferences as this and 
through the pages of our journal. 

What can be done about the fact that large num- 
bers of elementary teachers have little or no formal 
training in science? Shall we here pass a resolution 
asking for more science courses for elementary 
teachers? That would be an empty gesture, and we 
all know it. Where is there room for more science 
courses in the already crowded curriculum of the 
prospective teacher? He needs to be something of 
an expert in many subject matter fields and, above 
all, in the guidance and development of children. 
Shall we add two years to the typical four-year col- 
lege program? Frankly, I would like to see that 
done. But we pay elementary teachers less for their 
investment of time and money in four years of col- 
lege work than we do many unskilled laborers who 
have nothing approaching a comparable investment 
in education. Adding to the training requirement 
without adding to their salaries would cause the too 
few teachers now in training for elementary work 
to bolt the field. 

Actually, the best single solution to the problem 
of inadequately trained elementary teachers (and 
I imagine that we would be bewailing the lack of 
training in mathematics if this were a mathematics 
conference) would be to raise the minimum begin- 
ning salaries all over the United States to $5,000 
or so, and then to require training in all the relevant 
fields commensurate with the importance and the 
complexity of the job of teaching young children. 
I am not being facetious about this at all, although 
I do not expect this solution to the problem to be 
accepted by the public in the very near future. But 
I am a little tired of trying to find palliatives to 
tough professional problems when they are basically 
the result of inadequately trained personnel and 
when the solutions are so often financial. Most 
sincerely, when are the teachers in this country 
going to organize in an astute but determined and 
unremitting demand for decent wages? That is 
the basic way to get better teachers, better science 
teaching, and better educated children. 

Desirably, the elementary teacher should have at 
least introductory contacts of some penetration and 
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breadth with all the basic sciences including geology 
and astronomy and meteorology, although, I should 
judge, not of the highly technical sorts sometimes 
given to young men and women who plan to be 
elementary teachers rather than technical specialists. 
However, in a four- or even five-year curriculum 
this would be highly impracticable as a general rule. 

The general education type of fused courses in 
biological and physical sciences is one way out of 
the dilemma and a number of colleges have taken it. 
How satisfactory such courses are for the elementary 
teacher I don’t know. I think that this Association 
might well undertake to find out as an official 
project. 

Another way out of the dilemma often taken by 
teachers colleges but rarely by universities, is to 
offer professionalized general science courses. These 
vary a good deal over the country as you probably 
know. How do the results of such offerings com- 
pare with those of the fused general education 
courses? I don’t know but I think that we ought 
to find out. 

It is even possible that it would be better for a 
teacher in training to take but one or two beginning 
courses—however limited their scope—offered in 
the conventional sequence of courses for majors in 
the field. I don’t think so, but I wish we knew. 

I would like this Association to sponsor a series 
of studies designed to determine the main and the 
promising patterns of teacher training in science in 
the United States and to assess the effectiveness of 
these several patterns in terms of good teaching 
in the elementary school. I think that both statis- 
tical and case studies are needed here. 

What about the elementary teacher already out in 
the job? What about in-service training and ad- 
vanced work back to the colleges and universities? 
What can the NSTA do about the fact that teachers 
feel inadequate to teach science in the elementary 
schools for the very good reason that they are in- 
adequate? Well, the NSTA is doing something—a 
great deal, as a matter of fact. Through journal 
articles, the Elementary School Science Bulletin, 
special booklets, the packet service, workshops, con- 
ferences such as this, and the teacher awards pro- 
gram the Association is creating interest in elemen- 
tary science, increasing understanding of it, and 
fostering confidence in elementary teachers who 
need and are willing to seek for help. 

I think that we can find ways to do more, how- 
ever. I expect that our biggest failure in this in- 
service work is that we aren’t reaching enough 
teachers, particularly those that need help the most. 
I am sure that continuing serious attention to this 
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problem will bear fruit. I have no panaceas to offer 
but I suggest that as the problems are heavily psy- 
chological (the teacher just doesn’t want to get 
involved in something that she thinks will mean 
more work and about which she feels insecure) our 
means must be psychologically sound (the teacher 
will need to see that no one is pressuring her to do 
the impossible, and find that there are helps to be 
offered that will make her work more fun and ac- 
tually easier, through science activities). 

I think that high school teachers have much to 
offer to their colleagues in the elementary school in 
this respect. We who teach in the high school should 
not presume to tell elementary teachers how to teach 
little children—the problems are different. But we 
could offer our services, humbly but generously, in 
helping elementary teachers see the fun that is in 
science, assisting them to locate suitable books for 
self-education, and helping them to get started at 
least in understanding the facts, principles, and gen- 
eral phenomena that are pertinent to the work they 
are trying to do with children. 

Nothing is more impressive than a job well done. 
How can we expect elementary science teachers to 
even get excited about learning science, let alone 
teaching it, when most of them have never seen a 
really top flight science program in action as an in- 
tegral part of elementary instruction? Maybe we 
should concentrate our efforts in getting a number 
of such programs established with such a geogra- 
phical distribution that other teachers can observe 
the work being done. Perhaps we could get school 
boards sufficiently aware of the promise in the idea 
to pay the tuition and travel expenses of individual 
teachers who are interested in preparing themselves 
through summer school work for such experimental 
and demonstration teaching. These are but a few 
ideas and they may not be sound. But they illus- 
trate that it is an area worth our thinking about at 
this conference. 

Now, how about the notion that there is no room 
in the elementary curriculum for science? Believe 
me, that notion exists in the minds of quite a few 
teachers and administrators as well. The notion 
arises, of course, from ignorance as to how science 
should function in the elementary school program. 
Apparently some think that science is to be a new 


course—to be added to the curriculum like a 
barnacle. 

What can we do to change this notion? Such 
publications as the NEA Department of Elementary 
School Principals’ Science For Today’s Children, 
should be helpful to administrators and teachers 
alike. Professional books on the teaching of science, 
and many articles in the professional journals should 
also be helpful. But more is apparently needed, 
for this sort of thing has been going on for some 
time and the erroneous notions are still widely held. 

I think that I know why. Have you ever looked 
at professional books which finally get down to the 
mat and give details of what science teaching in 
the elementary school should be like? The phi- 
losophy and “point of view” chapters are often full 
of excellent statements on the place of science in the 
child’s life and, therefore, on what the school pro- 
gram should be like. But when it comes to examples 
of “‘here’s how you do it,” the science either isn’t 
there or it has been wrung through a social studies 
wringer. It is discouraging. 

Have you ever carefully studied resource units 
designed for the elementary school? It is rare to 
find one where science activities and concepts have 
their desirable place. Again, they are so basically 
social science, for the most part, that all the bases 
are full and science has struck out—completely out. 
Now I happen to think that a great number of ele- 
mentary units of instruction ought to be centered 
on the life of the child and on such things as com- 
munity life, transportation, and so forth. But how 
you can develop units or resource units on such 
subjects without including a whale of a lot of sci- 
ence is beyond me. 

I think that we can do something about this. 
I can’t blame an author who has 64 hours of college 
social studies, 15 hours of fine and graphic arts, and 
zero hours of natural sciences for skirting science 
with occasional gentle pats when he writes a book. 
But I can blame myself and our collective selves for 
not making it clear to the publishers that these 
publications are seriously defective as well as being 
schizoid—for the philosophy chapters are, as I have 
said, generally quite kindly disposed to the idea of 
science in the elementary schools. 

I suggest that the NSTA offer the services of pro- 
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fessional readers to study professional manuscripts 
prior to publication and to help the authors give 
science and the teachers who will read the books 
the break they deserve. I don’t think that this need 
be done presumptuously. I think that publishers and 
authors might take kindly to the notion of getting 
needed help in order to give needed help to the 
teachers who read them. 

In addition, I suggest that the NSTA prepare 
a few resource units on science topics of typical in- 
terest and value to children and make these avail- 
able to teachers at a reasonable price. I think that 
such resource units might find a ready market and 
grow in popularity as teachers find the satisfaction 
and the heightened interest in learning shown by 
children who are taught through a well-planned set 
of science activities. 

The belief that there are insufficient reference 
materials in science for children grows, I am sure, 
from a too narrow preoccupation with graded read- 
ers, spellers, and arithmetic books in many school 
programs. Resource units, and annotated refer- 
ences in professional books for teachers to the ex- 
cellent trade books that exist should increase 
teachers’ awareness of the existence and possible 
uses of these materials. 
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In my opinion, there is a need for one kind of 
science material which hardly exists at the present 
time. This is the science-based reading primer— 
the science equivalent of “Mary Jumps the Rope.” 
There are some excellent graded science books for 
the elementary school. But I am talking about 
reading books for developing reading. If they were 
made more nearly what children would want to read 
there would be plenty of science doings in them. 

How about the lack of time, money, and experi- 
ence on the part of the teacher to prepare needed 
equipment? My colleague, Professor Zim, has a 
point when he suggests that it is asking too much 
of elementary teachers and their children to con- 
struct all the apparatus they need from strings and 
wires. As Zim is likely to point out, we don’t ask 
the art teacher to mix paints and make crayons and 
paper. 

On the other hand I cannot accept the notion 
that high school science apparatus is the answer. 
I'll take the string and wire apparatus any time. 
High school apparatus, for the most part, just isn’t 
designed to fit the elementary school program. In 
addition, much of it is much too expensive. What 
is the answer? I think that the few companies that 
have produced kits of materials for elementary 
teachers are on the right track, although the kits I 
have seen leave much to be desired. But the lack 
of equipment and ability to make it is a real prob- 
lem. I strongly urge that the NSTA give considera- 
tion to the designing and sponsoring of really top- 
flight and rugged equipment for elementary school 
use and that it undertake to get this equipment pro- 
duced and distributed at a price schools can afford. 
This doesn’t preclude the desirability of teacher 
made and child made equipment but it would give 
some much needed help to many thousands of teach- 
ers. 

Now I have tried to develop none of these ideas 
to the point of workability. I have rather attempted 
to suggest some things that might be worth further 
exploration. In the earlier parts of this paper I ex- 
plained something of what I conceive to be the 
proper role of science in the elementary school when 
I talked of “reading and plugging in” almost in one 
breath. Professor Gerald Craig has stated: “In all 
our thinking we must make certain that we are 
considering how science fits into a program of ele- 
mentary education in a democracy and not how 
children fit into a program of science.” Our toughest 
assignment in working with little children is in 
fitting content and activities into the real life of 
the child so that it will have meaning and will 
result in durable, functioning learnings. 
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STOTLER—continued from page 70 


nity is one of the main sources of learning—this is 
especially true because problems important to the 
students are at the heart of a modern curriculum. 
The average student is interested in the here and 
now, the local and the tangible, as well as the ab- 
stract, the far away, and the long ago so typical of 
the traditional curriculum. In fact, teachers and 
textbooks can scarcely compete with the community 
as a source of learning. A carefully chosen expert, 
whether he visits the classroom or invites a part 
or all of the class to visit his business or hobby, can 
provide orientation in a select area which a general 
source cannot usually equal. Community experts 
are also useful as advisers concerning those printed 
materials, such as teaching units, which need to be 
developed from time to time. 

4. Students differ from adults in the degree of 
their information and skill rather than the kind of 
approach to their problems. Like adults, their 
thoughts can be refined toward scientific thinking 
in any given area explored by scientific procedures 
under the guidance of a skillful teacher. 

The refinement of thought toward scientific think- 
ing in one problem area unfortunately does not 
mean an important shift towards such thinking in 
other areas. By starting in the early years, working 
at problems important to students at each age level, 
and continuing the process through school, each 
student can have utilized scientific procedure in 
every important area—individual and social, pres- 
ent and future. 

5. Change comes to be regarded as natural, not 
evil, as problems are explored. The energy nor- 
mally applied to the resistance of change is em- 
ployed in making wise decisions in the face of 
change. 

The study of the problem involves comparison 
with its history. Most comparisons show progress 
for man and encouragement for his future. It also 
shows that those who try to resist change eventually 
have change thrust upon them by conditions—often 
involving force and pain. When these factors are 
recognized there results a greater readiness for 
voluntary participation in the solution of man’s 
problems. 

Skill in democratic procedure also encourages 
voluntary participation to help solve society’s prob- 
lems. Frustrations are met, but also are expected. 
They occupy a natural place in the laboratory, a 
society, and the classroom. Wherever people learn, 
there will be error and frustration. However, there 
will also be confidence that laboratory, society, or 
classroom can succeed by scientific procedure with- 
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out need for forceful change. After all, it is usually 
those people who refuse to face their own weak- 
nesses who need scapegoats and force; the scape- 
goat is unnecessary to well-adjusted people who 
know their limitations as well as their strength. 

6. The person who has observed small children 
will quickly recognize that the democratic process 
is not a native characteristic. The person who has 
tried to teach the democratic process quickly learns 
that the process is a skill to be learned through ac- 
tual practice of democratic procedures—that lec- 
tures or assigned reading about democracy are rela- 
tively ineffective. 

The science class offers an unusual opportunity 
to teach democracy because scientific method, like 
democratic process, is a skill and best taught 
through actual practice. In fact, democratic pro- 
cedure may be considered as a special use of scien- 
tific method. Democracy involves constant “on 
the spot” problem solving by the people of a given 
social unit. As in scientific method, the problem 
must be clearly defined by all the people or the 
solution arrived at by the people will likely be 
faulty. All the relevant data must be brought to 
bear on the problem or the solution to the problem 
will likely be faulty. The possible answers to the 
problem must be brought to light also. These dif- 
ferent possible answers (hypotheses) are often voted 
upon. One or more is selected for experimentation. 
If it seems to work, it takes on greater dignity (simi- 
lar to a theory, etc.). If it doesn’t work, another 
hypothesis is voted a trial. 

The propagandist tries to misuse this social use 
of scientific method by distorting the statement of 
the problem or by giving forth only select data or 
hypotheses. 

The problem approach shows up the similarity of 
the scientific and democratic methods, practices 
them in the classroom, contrasts propaganda and 
democratic process, and points up methods for de- 
tecting propaganda. 
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7. Problem solving permits the teacher to capi- 
talize upon students’ differences. After all, it is not 
the purpose of democracy to make all people alike 
or to treat them all alike, but to acknowledge and 
respect the usefulness of differences and utilize these 
differences within the group to strengthen the group. 
For instance, when industrialists are faced with a 
problem, groups are frequently called in for sugges- 
tions. Do they try to bring in a homogeneous 
group? A group composed of people of the same 
intelligence, education, beliefs, experience, size, at- 
titude? No. They find that a heterogeneous group 
working together adds strength to problem solving. 
So it is in the classroom. 

8. In the problem solving curriculum, science 
is regarded as organized curiosity. The teacher 
begins with curiosity rather than organization, for 
curiosity is often killed if the teacher tries to trans- 
fer her knowledge directly to the student. The 
logic of the learning student deserves and gets a 
place of honor over the logic of the learned student 
(the teacher) in a problem solving class. How- 
ever, as the learning student explores problems im- 
portant to him, knowledge is pieced together and 
logical fields of learning such as geography, physics, 
and chemistry gradually emerge (plus increased 
curiosity and greater skill in using the scientific 
procedures to satisfy this curiosity with a mini- 
mum of error). 

For instance, a problem such as “‘How could more 
things be produced?” might be originated in a class. 
The study of the background of the problem would 
provide some knowledge of history and in an im- 
portant context. A study of natural resources would 
involve some study of geography and geology. 
Chemistry might be learned through study of some 
of our present production processes. The machin- 
ery of production involves physics. The study of 
a problem cannot be separated into isolated fields, 
but a study of enough problems could provide a 
readiness plus the background for an organization 
into these fields later. 

9. Clearly no text can be written for a demo- 
cratic curriculum. A wide variety of learning de- 
vices are necessary—movies, filmstrips, charts, pic- 
tures, models, magazines, papers, books (on all sub- 
jects and at a variety of reading levels), speeches, 
field trips, many others. Some of the materials will 
favor one answer to a given problem, some another. 
Some will be fact, some propaganda. Some will be 
modern, some obsolete. This will make the study 
of the problem in the classroom more difficult, but it 
is like life in a democracy, and will help the student 
to become a more discriminating and more discern- 
ing citizen of our democracy. 
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In fact the typical text, containing as it does a 
whole course, can scarcely compete in the free mar- 
ket of a problem solving classroom with the smaller 
unit-type booklet. A text contains the equivalent 
of several booklets, but only one person can use it 
at a time. Booklets are a more attractive size for 
reading. They can be at several reading levels. 
They do not determine a sequence but can be used 
in any problem solving curriculum; science dis- 
coveries occur frequently; a booklet is specific and 
can be modified, but one section of a text must await 
the revision of the whole text. Also a booklet can 
be more controversial than a text, for if one booklet 
is banned the other booklets can still be sold. If a 
part of a text is banned the whole book is not sold— 
hence the tendency to avoid theory and controversy. 
However, there is a need for a set of booklets, each 
of which opens a problem area. Most books tend to 
terminate the study of the problem, through the 
“spoon-feeding”’ data, experiments, and answers. 

10. The problem solving class may have home 
work but the emphasis is upon a literal interpreta- 
tion of the word home. There are already too many 
distractions on the scene that tend to fracture the 
home life of Americans. An assignment that re- 
quires the isolation of the student from the family 
for learning does not fortify the home. Assign- 
ments that utilize experiments with home equip- 
ment, the development of hobbies, exhibits for sci- 
ence fairs, or discussions on controversies of the day 
are just as much home work as the traditional con- 
cept, and it can involve the whole family. 

As mentioned at the beginning of this paper the 
ideas herein are largely speculative. However, 
phases of most of the ideas are being tried in schools 
throughout the nation. In Portland Public Schools 
we are slowly experimenting with and implementing 
the ideas here outlined. We have charted a series 
of problems for general science, biology, and phys- 
ical science—some philosophical, some crusading, 
some of the immediate type, and some mixtures of 
these problems. About half of these problems have 
been expanded into resource units. These units 
were checked by experts from the community before 
they went to press. The other problems are also 
being developed. We are moving into the use of 
varied resources—including a variety of books and 
the utilization of resource people and field trips. 
Our classrooms are being remodeled as fast as fi- 
nances will permit and we are trying to make them 
flexible enough to entertain any trend without the 
necessity of carpentry. We feel that science teach- 
ers must not only teach science, they must practice 
it in their teaching. 
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Att ABouT THE WEATHER. Ivan Ray Tannehill. 
Illustrated by Rene Martin. 148 pp. Random 
House. New York. 1953. 


This book was written by an expert on the 
weather who can and does explain it so that any 
of us can understand it. The elementary school 
child as well as the busy adult who needs informa- 
tion about the weather will profit from reading Mr. 
Tannehill’s book. 

This reviewer likes the emphasis on ways of get- 
ting information about the weather and on the 
fact that we change our interpretations as we con- 
tinue to get new information. Illustrations are well 
planned and executed. They fit as an integral part 
into the context of the written material. This book 
does make and will continue over a long period of 
time to make a valuable contribution to the under- 
standing of teachers and children. 

The biologist may well criticize the idea, page 
14, that carbon dioxide serves the same purpose for 
plants that oxygen does for animals. 


JULIAN GREENLEE 
Florida State University 
Tallahassee, Florida 


FLicHt TopAy AND Tomorrow. Margaret O. Hyde. 
140 pp. $2.50. Whittlesey House. McGraw- 
Hill Book Company, Inc. New York. 1953. 


Children today are vitally interested in flight 
and here is a book which captures that interest and 
plays upon the imagination while giving the child 
scientific information and understandings. 

The book tells of modern airplanes, their kinds, 
parts and why they fly. It takes the reader on a 
flight in a small plane and explains how it is maneu- 
vered. It examines instruments and makes use of 
navigational facilities on a cross country “blind” 
flight. It explains jet and rocket propulsion. Some 
important understandings for everyone are devel- 
oped in the chapter considering the effect of air 
transportation on the individual and society, and 
the role of aviation in defense. Probably most chil- 
dren will like best the description of space travel 
with which the book concludes. Although many of 
the ideas here (for example, the zero-gravity con- 
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dition) tax the imagination, they represent the best 
scientific thinking and planning of today. Among 
the most valuable features of the book are the 
numerous diagrams and illustrations by Clifford 
Geary. 

It is unfortunate, but in the opinion of this re- 
viewer, some small errors and a few rather serious 
ones appear in the text. For example, on page 29 
the statement is made that, “Thrust must be greater 
than drag and lift must be greater than gravity if 
a plane is to fly forward in the air.” However ac- 
cording to Newton’s First Law of Motion, opposite 
forces are equal under steady flight conditions. In 
flying the small plane, on pages 34 and 37, the pilot 
should unbank the plane with opposite aileron 
rather than by simply returning the wheel to neu- 
tral, and as indicated on pages 37 and 38, he could 
hardly accomplish a true spin with the control 
column forward. Isn’t it difficult to achieve sim- 
plicity, readability and accuracy all at once? Yet 
the unqualified statement on page 28 that “Heavier 
planes need more speed than light planes” may gen- 
erate the idea that only one factor affects lift. Some- 
times, too, good descriptive writing as that describ- 
ing a jet airliner “swooping” down for a landing is a 
little too breathless for real perception. 

The strongest features of the book seem to be the 
presentation of the social effects of flight and the 
stimulation to thinking of the examples of problems 
connected with space travel. There is a place for 
“Flight Today and Tomorrow” in a child’s library 
and youngsters with scientific aptitude will love it. 


Jean McGrecor 
McKinley High School 
Washington, D. C. 


REPTILES AND AMPHIBIANS—A GUIDE TO FAMILIAR 
AMERICAN SPECIES. Herbert S. Zim and Hobart 
M. Smith. 157 pp. $1.00 Simon and Schuster, 
Inc. New York, 1953. 


Dr. Zim, assisted by the president of The Herpa- 
tologist’s League and artist James Irving, has pro- 
duced another paper bound pocket guide invaluable 
to general science, biology, and elementary teachers. 

Sixth in the Golden Nature Guide series, Reptiles 
and Amphibians uses two hundred and twelve full 
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color illustrations to describe those species with 
which the average person is most likely to come into 
contact. 

The text is brief with most of the information 
being provided by the excellent illustrations. This 
feature makes the book particularly satisfying to 
the student just learning to use books for identifi- 
cation and also permits rapid identification by those 

oe more experienced. Unfortunately, no binomial 
the nomenclature is included which is necessary in re- 

ford solving questionable identities due to conflicting 

common names. 

5 re- The authors offer advice on snake bite treatment 

‘ious and on the collection and preservation of speci- 

e 29 mens. They explain how to use the book and how 

ater it is separated into classes, orders, and species. 

ty if Each of these sections is preceded by a general de- 

- ace scription of the class or order as a whole. 

osite Interesting and informative, this book will soon 
Bs pay for itself with usefulness and enjoyment. 
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neu- Johnsville-New Lebanon School 

ould New Lebanon, Ohio 
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Yet FippLer Cras. Mary Adrian. Illustrated by Jean 

sins Martinez. 44 pp. $2.00. Holiday House, New 

York. 1953. 

yme- 

crib- What is more fascinating than a visit to the sea- 

8a shore? Among the myriad forms of shells and sealife 

which attract our attention, the Fiddler Crab is al- 

most sure to be seen, with his one big “fiddle” claw 

hada raised like a shield, scurrying to his burrow at your 

ie approach. However, beyond our sight in the little 

rary known depths of the sea occurs the real life adven- 


eit. | ture of the Fiddler Crab. Emphasizing the ocean 
_ larval stage the author opens to young readers the 
strange and intriguing water world. To enable the 


” intermediate level child to understand the materiai 
without aid, the Fiddler Crab is individualized but 

LEAR not humanized. 

bart | The illustrations, without which an elementary 

ster, child cannot fully comprehend scientific material, 
are excellently prepared. This small, valuable life 

rpa- cycle study was enthusiastically received by my 

pro- | pupils. 

JAMES SHORT 

tiles Immokalee Elementary School 

full Immokalee, Florida 
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PARAKEETS. Herbert S. Zim. Illustrated by Larry 
Kettelkamp. 64 pp. $2.00. William Morrow 
and Company. New York. 1953. 


Anyone who possesses a bit of curiosity about 
living things may want to start keeping parakeets 
as pets after reading this informative and interest- 
ing book about them. Something is told about the 
origin, kinds, and relatives of parakeets; about how 
to provide suitable cages for them, and about how 
to feed and care for them. More interesting than 
all of this are the specific suggestions for training 
them together with the illustrations which suggest 
what a parakeet may be expected to learn to do. 
Also included is sufficient information concerning 
the breeding and rearing of parakeets to make the 
reader think he can do it. I am convinced by this 
book that parakeets may make ideal pets for an 
elementary or biology classroom as well as for the 
home. 

N. E. BINGHAM 
University of Florida 
Gainesville, Florida 


ALL ABOUT THE SEA. Ferdinand C. Lane. 148 pp. 
Random House. New York, 1953. 


This is a story of the seas from the beginning of 
our earth to the present time. The author explains 
how the earth was formed and how the seas and 
continents were developed. He describes the moun- 
tains at the bottom of the sea and also the cur- 
rents of the oceans. Mr. Lane goes on to discuss 
the development of life in the sea. He includes 
in this discussion the various types of plant and 
animal life found there. He also points out how 
the sea affects our climate and how man is depend- 
ent upon the sea. 

The author writes in a very simple, fluent style. 
He uses very little technical language. What scien- 
tific terms are used in the text are fully defined. 
All of the illustrations, except those on the dust 
jacket, are line drawings. It would be better to 
have fewer illustrations in color. A glossary or a 
pronunciation guide is needed to help the reader 
pronounce such words as globigerina, pteropods, 
rodiolarians, etc. The vocabulary and style of this 
book is such that it is suited for junior high school 
students and slower high school pupils. 


Irvinc D. Kirk 
Furness Junior High School 
Philadelphia, Pa. 
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READERS’ COLUMN—continued from page 52 


he may have to be reminded that “It’s all done so that 
the college may render its maximum service.” How. 
ever persistent the departing one may be he'll not get 
any objective, universally-agreed-on ratings on his lim. 
ited eyesight, poor hearing, over-wordy class-room con- 
duct, or chronic mannerisms that compromise his ac. 
ceptability by his students. 

What to do? Educators pride themselves upon their 
improvement of means of assessing their students’ prog- 
ress toward desired aims. By such means they have 
tailored the program to the individual student. If that 
sort of service is possible for an eighteen-year-old, why 
not for a three-score-five? Intelligent concern could 
lead to an analysis to determine those respects in which 
an older teacher is defective in his various faculty serv- 
ices. That done, a plan and an instrument for identify- 
ing those defects could be devised and standardized. 
With such facilities available the retirement program 
could be formulated in terms of personality specifics 
rather than the present very general practice of using 
chronological age and personal opinion of administra- 
tors. The validity of the age criterion is questionable 
and the objectivity of the committee opinion is sus- 
pect. Why doesn’t some Teachers’ College candidate 
for the second graduate degree move into this open 
field? 

BCH 
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The properties of Pyrex brand glass 7740 are bal- 
anced to give you extra mechanical and thermal strength. 
Its low expansion coefficient permits heavier construc- 
tion without sacrificing necessary thermal shock resis- 
tance. 

Wherever possible, extra strength is designed into 
every piece of Pyrex ware. Reinforced joints at tubula- 
tion, pressed construction when possible and uniform 
wall thicknesses are only a few examples of this built-in 
strength. 

But strength is only one of the added benefits you get 
with Pyrex ware. Its chemical durability provides pro- 
tection against corrosive chemicals and insures against 
contamination of sensitive reagents. 

The products you see illustrated, and hundreds more, 
are carried in stock by your laboratory supply dealer— 
call him today for anything you need . . . he is always 
ready to be helpful. 
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CENCO 


REPLICA GRAT 


developed and manufactured by Cenc 


Made after the process developed by Dr. R. James Wallace .. . faithful replicas 
Rowland, Michelson and Carnegie Institute originals. Carefully selected for qual 
and tested on a precision spectrometer for definition and sharpness. Bee 


Casts are in the form of especially processed collodian films. Mounted on best g 
optical glass for the transmission gratings, and upon aluminized surfaces for M 
plane reflection and concave reflection gratings. 


With 14 branch offices 


and warehouses, Cenco 
provides prompt service 
and shipment. 


The most complete line of 
scientific instruments and lab- 
oratory supplies in the world 
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